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The Bunnell Galvanometer and Wheat- 
stone Bridge and Standard Office Meas- 
urement Sets. 

Many inquiries have arisen concerning this 
and other forms of gaivanometers, and for 
the benefit of a large number of our readers 
we illustrate to-day Bunnell & Co.’s standard 
testing galvanometer and rheostat, and also 


the object to be measured, or, as in the case 
of a line terminating at the distant end in a 
ground wire, for the line and home ground 
wires; while the remaining two (five and six) 
are usually for the galvanometer wires. 

Two circuit-closing keys are also provided, 
one of which XK controls the battery, and the 





their office measurement set, comprising | vanometer circuit. 

another form of galvanometer, rheostat and A lever and cam is fitted to the battery key, | measurements we shall have both better and 
| . : . . | 

bridge, which cover, we believe, the prin-| by which it may be maintained closed, when | cheaper results. 


cipal styles needed by electric light engineers 
and those engaged in electrical pur- 
suits generally. 

The standard galvanometer, shown 
in Fig. 1, is designed for electrical 
measurements of instruments, lines, 
batteries, wires, and any objects of 
from ;4, to 10,000 ohms or more. 
This galvanometer is sensitive to the 
highest degree, and is at the same 
time most substantially and elegantly 
constructed, with especial reference 
to convenience in its practical use. 

The standard galvanometer is con- 
structed as follows: A delicate mag- 
netic needle is lightly poised on 
pivots, and carries, at rnght angles 
to itself, a light aluminum pointer, 
extending, on both sides, over a dial 
having a scale graduated to degrees; 
the needle is surrounded by three 
coils of different resistances. The 
first coil, which is adapted for use 
in measuring high resistances, or 
when weak currents are employed, 
is made of comparatively fine wire, 
and has a resistance of 70 ohms. 
The second coil, which may be em- 
ployed with medium resistances and 
currents, resistance of 30 
ohms; and the third consists simply 
of a metal band, which passes once 
or twice round the needle. 

Each coil may be used separately, 
or they may be used in series, so as 
to constitute a continuous coil of 100 
ohms, 

The instrument is handsomely 
mounted in a brass case, with glass 
cover, and is set on a base of vul- 
canite or hard rubber, which stands 
on three adjustable leveling screws. 
It is provided with a damping device, 
by which the needle is maintained in 
a stationary position, so as to avoid injury 
when not in use, or while being carried 
about; and has also a device by which the 
movements of the necdle are ordinarily 
limited to variations of a very few degrees. 
This arrangement, by means of a projecting 
handle, can be turned round the case, so as 
to be useful, irrespective of the extent of 
deflection. 

The Wheatstone bridge and rheostat, com- 
bined, shown in Fig. 2, is for use with the 
galvanometer, shown in Fig. 1, and has a 
capacity of from ,}, to 11,000 ohms. 

The resistance box, or rheostat, consists of 
a stout but handsomely-made box of metal, 
having a mahogany base and a hard rubber 
cover, on which, in addition to the plugs for 
controlling the resistances, there are six 
binding screws or terminals, two of which 
(one and two) are for the battery wires; two 
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Figs. 8 and 4 show what is commonly 
termed an office measuring set, consisting of 
galvanometer, rheostat and bridge. 

The rheostat is adjusted to balance all re- 
sistances between one-tenth and two thousand 
ohms. Very comprehensive instructions for 
using the galvanometer and rheostat, and 
also many practical hints for use in Wheat- 
stone bridge measurement, together with 
some valuable formules, may be found in 
Lockwood’s “‘ Electrical Measurement,” pub- 
lished in 1883, and in this connection would 
say that this book we learn is furnished as a 
part of these sets, giving, as it does, very 
complete instructions for their practical 
use. It has been aptly said that every 
telegraph operator, every telephone man- 
ager or inspector, and every person en- 
gaged in any employment in which electricity 
is used, should be conversant with simple 





others (three and four) for the attachment of 





esting and measurements. 


other, when depressed, completes the gal- | 


Not only is such knowledge a most useful 
acquirement, but its practice is interesting 
and fascinating in the extreme, even if in- 
dulged in merely as a pastime. Just as in 
the cases and circumstances instanced we 
employ weights and measures, so we may, in 
the applications of elestricity, employ various 
measurements for many purposes, and we 
| shall find that by basing our practice on these 





As, also, we commonly employ suitable | 





| instruments and apparatus in weighing and 
| measuring tangible substances, using scales 
lor balances for those bought and sold by 
| weight, tape measures and rules for measure- 
| ments, and clocks and watches to mark the 
advance of time, so we find it essential, in 
| the valuations and comparisons of electricity, 
to use suitable instruments 

These instruments are called galvanometers, 
and are capable of being used to measure, 
compare and estimate many of the different 
properties and magnitudes of electricity. 
By their aid we may readily ascertain and 
compare the working, strength and value of 
electric currents, the resistance which elec- 
tro-magnets, wires and other conductors 
offer to the passage of the current, the elec- 
tro-motive force or initial power and the 
resistance of batteries; and we are also en- 
abled by their use to localize line troubles 
and other circuit faults. 








On Galvanic Batteries for Medical 
Purposes, 
By A. De Wartevii1e, M. A., M.D., 
B.8Sce., Ete., 
Physician in charge of the Electrical Department 
at St. Mary’s Hospital, London. 

The object of the following pages is not to 
discuss the value of galvanism as an agent 
applicable to the cure of disease, but simply 
to give the reader intervsted in the develop- 
ment of electrical science a general idea of 
the rise and progress of physica! electro- 
therapeutics. I shall confine my- 
self to a short description of the 
best apparatus now in use, avoiding 
all topics bearing directly upon the 
question of how and when to apply 
the current. Purely medical matters 
must, for obvious reasons, be strictly 
reserved for discussion before a pro- 
fessional audience. 

The application of electricity to 
therapeutical purposes is by no 
We read in- 
Pliny that the Roman physicians 
plunged their patients in baths con- 
taining electric fishes 
whose 
be 
tain diseases. 


meats of recent origin. 


torpedo), 
discharges were supposed to 
for the relief of cer 

During the second 


beneficial 


half of the last century the electric 
machine was extensively used for 
curative purposes. In 1746, Mus- 
chenbroeck, of Leyden, happened 
to connect a gun barrel, which he 
was charging, with the water con- 
tained in a tumbler. Holding the 
latter in one hand he touched the 
gun barrel with the other, and im- 
mediately experienced a shock, 
which alarmed him 
This experiment created great 
sensation among physicists, and led 
to the discovery of the celebrated 
Leyden jar. The physiological ef- 
fects of the electric spark — the 
powerful muscular contractions 
which it produces—speedily led to 
its introduction into medical prac- 
tice. It was thought that an agent 
which could throw into convulsions 
limbs that had been motionless for 
years must prove a panacea in all 
kinds of paralytic conditions. But 
enthusiasm, here as elsewhere, 
seon overshot its mark, and the publication 
of innumerable and wonderful cures wrought 
by the mysterious fluid did much to set up a 
reaction against its therapeutic applications. 
It is a remarkable fact that the existence 
of current or dynamic electricity also owes 
its discovery to the physiological effects it 
produces. ‘‘One day,” says Dr. Radcliffe, 
whose graphical account I cannot resist the 
pleasure of transcribing—‘‘One day in the 
course of this year (1786), while amusing 
himself with a common electrical machine 
near a dish on which lay a number of frogs’ 
legs prepared in the way which it is usual 
to prepare them for purposes of cookery, 
Galvani, secing that these limbs jumped 
whenever he drew a spark from the primary 
conductor, was led to think that discharges 
of atmospheric electricity might make them- 
selves known by similar jumpings. Needing 
a more delicate electroscope than the one he 


considerably. 
a 


2] 


HLECTRICAT REVIEW. 





[July 19, 1884 








had, in order to carry out some investigations 
on atmospheric electricity with which he was 
then engaged, and wishing to know whether 
he had found what he needed, he at once took 
up the dish, with its contents, and went out 
of doors, his nepbew, Camillo Galvani, who 
was with him at the moment, going with 
him. The time wasa clear and calm evening 
in September. It did not promise success, 
for the sky was free from all signs of elec- 
trical disturbances. It proved to be pro- 
pitious in an unexpected direction. The 
place was a high terrace belonging to the 
house at Bologna in which Galvani lived— 
then the Casa Pautili-Colonna, now the Casa 
Monti, in the Strada 8. Gervasio. The house, 
the terrace, the railings are still to be seen at 
No. 96 Strada 8. Felice, the only change of 
moment being in the name of the street. 
Each pair of limbs was suspended by a small 
(copper) hook from the horizontal bar of the 
iron railings which fenced in the highest 
part of the terrace, the hook transfixing the 
portion of the spine which had not been cut 
away.” * * * Hn/ exclaims Galvani, motus 
in rana spontant, varti, haud tinfrequentes! 
Lo! movements in those frogs, spontaneous, 
varied, repeated! 

How, from this fortuitous observation, and 
the controlling experiments made to establish 
it, arose, on the one hand, the great discovery 
of animal electricity; on the other the still 
mighticr invention of the electric pile by 
Volta need not be related here. A host of 
physicists and physiologists pressed upon the 
footsteps of the pioneers of the new electrica) 
science, and soon covered the ground opened 
to them. At the same time a new era began 
for electro-therapeutics—the galvanic or vol- 
taic battery displaced the friction machine 
and Leyden jars, which still lingered among 
the paraphernalia of sculapius. 

But the cumbersome imperfection and 
want of constancy of the original elements, 
and the disappointment experienced by many 
who expected to find in the current the pan- 
acea of their dreams, caused the new thera- 
peutic agent to sink into a comparative 
oblivion, which became complete when the 
celebrated French physician, Duchenne, in- 
troduced the induction currents into medical 
practice (1847). ‘‘Faradic electricity,” as 
the new modification of the force was called 
in honor of bim to whose genius art and 
science owe an everlasting debt of gratitude, 
soon acquired an importance in the diagnosis 
and treatment of morbid conditions which all 
our recent advances have enlarged and con- 
firmed. The compactness of the apparatus, 
and the great physiological energy of the 
effects obtained from them, has done much 
to acquire for the induction coil a recognized 
place in the armentarium of the physician in 
all parts of the globe. 

Galvanism, however, had in the meanwhile 
entered upon a new phase, thanks to the in- 
vention of a constant depolarizing element 
(Daniell, 1836), and to the various and suc- 
cessive improvements by which it gained in 
durability, and in other practical aspects. 
The untiring zeal of Prof. Remak, of Berlin, 
who, about ten years after Duchenne’s first 
publication brought out his classical ‘ Gal- 
vano-Therapie,” accumulated a large mass of 
experimental and clinical facts which im- 
posed themselves upon the attention of the 
medical world, though not without a sharp 
struggle with the ruling power of the day. 
The result of the conflict was still doubtful 
when Remak died (1869); but then his influ- 
ence, as it had been hitherto held latent, be- 
came liberated, so to speak, and his labors 
brought forth an abundant harvest. In Ger- 
many there appeared a number of eminent 
men who, by their thorough and conscien- 
tious investigations, placed the importance 
of the galvanic current in our scientific and 
practical dealings with nervous diseases, be- 
yond every possibility of cavil. At the same 
time, as the last echoes of personal rivalries 
and recrimination were dying out, a recon- 
ciliation was effected between the claims of 
the followers of Remak and those of the 
disciples of Duchenne. Both forms of dy- 


namic electricity were found to fulfill im- 
portant indications, and to yield important 
services in the hands of the physician, and 
consequently both battery and coil became 


indispensable adjuncts in the hospital and 
consulting room, for such, at least, who kept 
abreast with the rapid advances of nervous 
pathology. Nay, even the long discarded 
static machine has lately been restored, under 
the improved form given to it by Holtz and 
others as a means of rational treatment in 
certain disorders. 

My intention here is not to speak as a phy- 
sician, but as a physicist, and to give the 
readers of this journal some idea of the con- 
ditions to be fulfilled by a battery intended 
to send a current through the human body, 
and present a sketch of the various improve- 
ments recently made in the apparatus de- 
signed to meet those requirements. 

What electromotive force must such a bat- 
tery possess? The answer to this question 
will be found only when we know (1) the 
strength of current which the organism will 
bear without damage or discomfort, (2) the 
resistance of that organism to the passage of 
the current. Let us take first the question of 
the resistance of the human body. Now, as 
I have fully shown elsewhere, this question 
does not allow of any definite answer. The 
resistance of the body varies within wide 
limits (500 to 100,000 ohms or more), accord- 
ing to a number of circumstances, the chief 
of which are, first, the area of the surface 
offered to the current on its entrance and its 
exit; second, the thickness and dryness of 
the skin at those spots. These variations are 
reduced within comparatively narrow limits 
in practice, however (though we must be 
always prepared to find individual diverg- 
encies), by the application to the previously 
soaked skin of electrodes of proper size and 
construction. With electrodes about eighteen 
square inches the resistance encountered may 
be said to average 1,000 to 4,000 ohms, With 
reference to the strength of the current which 
may be applied to the body with comfort and 
safety, and for periods not exceeding fifteen 
or twenty minutes, experience has shown 
that they range between ten and twenty milli- 
amperes. Here again we must, of course, 
assume electrodes of standard size (eighteen 
inches square), for it is obvious that the effect 
of the current on the skin must vary with its 
density; a quantity of electricity easily borne 
when diffused over a certain area would 
cause intolerable pain and produce electro- 
lytic eschars if applied to a single point, or a 
small surface, even for a short time. 

We therefore see that a battery capable of 
developing an electromotive force of sixty 
volts, and provided with means of graduation, 
will fai:ly fulfill the conditions above men- 
tioned. It 1s obvious, *!so0, that in presence 
of the large resistance uf the body, and the 
relatively feeble currents required, the size 
of the component cells may be diminished 
without detriment; for the increased mternal 
resistance of the battery, and the small quan- 
tity of the exciting fluid, and of the depolar- 
izing material they contain, will, within 
reasonable limits, be no obstacle to the satis- 
factory working of the battery. 

Remak’s original apparatus* was exceed- 
ingly ponderous aud inconvenient. Though 
consisting of thirty-two cells only, it weighed 
about two hundred-weight, and had to be 
conveyed on a chariot. The elements were 
of the Siemens-Halske type, viz.: a modified 
Daniell’s, in which the liquids are separated 
by means of a papier-mache diaphragm; the 
periodical cleanings and rechargings they 
required entailed a considerable amount of 
labor, and were additional obstacles to the 
popularization of the galvanic current as a 
means of cure. About twenty years ago, 
Stéhrer, of Dresden, made the first medical 
battery on the pattern which long held the 
first place among apparatus of the kind. It 
consisted of an oblong case, with a movable 
bottom on which rested a double row of glass 
cells half filled with dilute sulphuric acid. 
By means of a simple arrangement the cells 
could be lifted so as to receive each a pair of 
zinc and carbon plates which were suspended 
from a longitudinal bar, thus throwing the 
battery into action. It was found that the 
rough surface of the comparatively large and 





* IT am speaking here of the “ portable ” one which 
he used to give his celebrated demonstrations in 
the Paris hospitals in 1864. His fixed batteries were 





much larger and heavier still. 





porous carbons secured a sufficient check to, 


polarization, and that the addition of bi- 


chromate of potash or bisulphate of mercury , 


was unnecessary, owing to the comparatively 
feeble currents required. 

In this country medical batteries on the 
Smee principle (zinc and platinized silver) 
have once had a certain vogue; they were 
much more compact than Stihrer’s apparatus, 
but their initial cost was high. Moreover, 
the use of acids in all batteries intended to be 
portable has always proved a serious draw- 
back, and restricted their use in medical 
practice owing to the accidental spillings of 
corrosive fluid which, with the most sedulous 
care, cannot be absolutely avoided. 

In France the well-known electrician, M. 
Gaiffe, has for many years held a distin- 
guished place for the improvements he has 
effcted in medical batteries. He introduced 
an ingenious chloride of silver element, con- 
sisting of a plate of zinc and a plate of cast 
chloride of silver containing a silver rod, the 
exciting fluid being a solution of chloride of 
zinc. The electrodes, with an intervening 
pad of bibulous paper soaked in the solution, 
are bound together with a couple of India 
rubber bands, and contained in a cylindrical 
vuleanite box. No other liquid is required 
beyond what is held by the pad, so that the 
element is practically a “‘dry” one. Nothing 
can be neater and lighter than the Gaiffe cell; 
it would be the perfection of a medical ele- 
ment did it remain unaltered when not in use. 
Unfortunately this is not the case; the zines 
get incrusted with oxides, which, after a 
while, put a stop to any further electrical 
action. 

The Leclanche element, and its various 
modifications, have of late years been largely 
applied to medical purposes both in England 
and in France. The cells are made of glass, 
or of vulcanite, which is lighter, and Jess 
exposed to breakages. They measure about 
one and one-half inch in breadth and depth, 
and four inches in height. The manganese 
is either loose or pressed into small con- 
glomerate plates. When thoroughly well 
made such cells fulfill very well the require- 
ments of the physician, who works his bat- 
teries intermittently, and through high re- 
sistances. 

I have recently seen a new arrangement by 
Chardin, of Paris, which is both ingenious 
and effective, as 1t unites the advantages of 
the Leclanche and Stéhrer types of batteries, 
the former being eminently portable, the 
latter easily taken to pieces and charged. 
Cell is formed of ‘cylindrical glass vessels, 
like a large test tube, half filled with water, 
into which a quantity of sulphate of mercury 
is added. Two corks, of a diameter slightly 
inferior to that of the tube, float in the liquid, 
the film of air between the two effectually 
preventing spilling when the battery is tilted. 
The cells are arranged in rows, in a box, on 
a movable bottom, which, when lifted, sets 
the battery in action by bringing the elec- 
trodes in contact with the exciting liquid. 
Those electrodes consist of small pencils of 
zinc and carbon fixed to the upper part of 
the box; when the tube is lifted up they 
press upon the corks, which are forced to 
the bottom of the tube, displacing the liquid 
upwards. 

A complete medical battery is fitted with 
an arrangement called a collectur,* which 
enables the operator to diminish or increase 
at will the number of cells in circuit, so as to 
regulate the strength of the current according 
to the requirements of each case. Collectors 
are of various types, the most familiar having 
the appearance of a dial; wires connect the 
cells, taken singly or in pairs, to a series of 
metallic studs numbered and arranged in a 
circle around a pivot on which revolves a 
switch. One of the terminals is connected 
through the first stud (marked 0) with the 
first cell, the other with the pivot; the free 
extremity of the switch being then made to 


* The reader will find all the apparatus described 
here illustrated in the work above mentioned, As 


manufacturing medical electricians in London I 


may mention the names of Mr. Thistleton, 1 Old 
Quebec Street, W., and Mr. Schoth, 282 Euston 
Road, N.W. Of the innumerable makers of gal- 
vanic, magnetic, or electropathic chains, bands, 
brushes, pads, e¢ hoc genus ommne, the less said the 
better. 





rest on the stud corresponding to the required 
number of cells, the current is thus gradu- 
ated with ease and rapidity. In order to 
avoid a break every time the switch is made 
to pass from one stud to the next, the free 
extremity of the spring which terminates it 
is made broad enough to touch one stud 
before leaving the other. This is a very 
important matter, for in numerous medical 
applications (e.g. to the face, eyes, ears, etc.,) 
such shocks as would be produced by sudden 
makes and breaks are to be carefully avoided, 
and the current to be brought up to the de- 
sired strength, and again reduced to zero by 
insensible steps 

Another accessory of importance in the 
medical battery is the ewrrent reverser, which 
enables one to alter the polarity of the rheo- 
phores and electrodes, and thereby the direc- 
tion of the current through the body, without 
disconnecting and reconnecting them each 
time. The physiological effects of the anode 
and the kathode are very different, and the 
discrimination between them is of the utmost 
importance in the diagnostic uses of the gal- 
vanic current. Moreover, the ‘‘ voltaic al- 
ternatives, as those sudden reversals of the 
direction of the current through the body are 
-alled, have recently been shown to be of far 
greater importance in the treatment of cer- 
tain disorders than former observers thought. 
They excite muscles and nerves very power- 
fully, and it was believed that their use was 
fraught with danger; but here, as elsewhere, 
actual observations have shown how precon- 
ceived theories, even when most plausible, 
may be opposed to the data of expericnce. 

A galvanometer, or at least a galvanoscope, 
should form a sine qua non adjunct to the 
battery. I say should, because the fact is 
unforfunately not yet fully recognized, espe- 
cially in England, both by those who make 
and those who use medico-electrical instru- 
ments. The necessity of current measure- 
ments when the human body forms part of 
the circuit is so evident a fact to any one 
conversant with the bebavior of electricity 
in such conductors of variable resistance 
need uot be insisted upon here. I proposed, 
in 1878, the adoption of the milampere (then 
called milliweber) as a convenient unit to 
express the strengths of current used in med- 
ical applications, a suggestion that bas since 
been embodied in the report of the special 
committee of the late International Electrical 
Exhibition in Paris. Medical galvanometers 
may be now obtained graduated in mil- 
amperes, the most perfect instrument of the 
kind I have seen being one made by Edel- 
mann, of Munich. The magnet, made in the 
shape of a bell with a double longitudinal 
slit, 1s suspended by a skort silk thread in 9 
copper tube round which the coils are dis- 
posed. It is almost absolutely dead beat, a 
characteristic of the highest practical utility 
for the purposes which it is intended to fulfill. 
By means of shunts the sensibility of the 
instruments may be made equal to 1, .1, .0!. 
The dial has been subdivided experimentally 
in such a way that the current is indicated in. 
milli-, centi-., or deciamperes (from one to 
five in each case) according to the shunting. 
For all ordinary purposes, however, a much 
simpler instrument will prove amply suffi 
cient, provided it be constructed so as to 
indicate currents from one to twenty-five or 
thirty milamperes. 

Finally, our battery will require some fur- 
ther accessories in the shape of ‘‘rheophores” 
to conduct the current to the body, and *‘ elec- 
trodes” or contrivances of the requi-ite size 
and shape to bring the skin into close appo- 
sition with the distal end of the rheophores. 
The full discussion of these matters would 
lead me into professional details unsuitable 
for these pages. Suffice it to say that rheo- 
phores are conveniently made of telegraph 
wire, well insulated with India rubber; and 
that the clectrodes (called so because the 
human body behaves like an electrolyte in 
the circuit), when intended for application to 
the limbs or trunk, consist of good sized 
plates of soft aud pliable metal, enclosed in 
chamois leather (well wetted, since the dry 
epidermis, or horny layer of the skin, acts as 
an insulator), or of metallic disks or knobs, 
similarly covered, when the current has to 
pe localized upon smaller areas. In all ordi- 
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nary medical applications the strength and 
density of the current, as well as the time of 
its flow, are so managed as to avoid any de- 
struction of the skin by the electrolytic 
action. When, however, it becomes our ob- 
ject to produce electrolysis (as in the treat- 
ment of tumors, nevi, and the like), needles 
are inserted into the part, so as to concentrate 
the chemical action of the current upon a 
small portion of tissue. This method must 
not, however, be confounded with ‘‘ galvano- 
caustics,” where the current is not sent 
through the body itself, but through a loop 
of platinum wire, which thereby becomes 
incandescent, and is used as a cautery. The 
battery required for this purpose will neces- 
sarily be totally different from those just 
described. The most convenient consist 
of two or four bichromate of potash cells 
with very large surfaces.—London E'ectrical 
Review. 
———— 
Magnetism and Electricity. 

A magnet is either natural or artificial. A 
natural magnet is a piece of magnetic iron 
ore or magnetic oxide of iron (Fe, O,), also 
* called loadstone, and it occurs in nature. An 
artificial magnet is one produced by artificial 
means. Artificial magnets are of two kinds— 
permanent and temporary. A permanent 
magnet is a piece of steel that has been mag- 
netized by bringing it in contact with another 
magnet or piece of loadstone, or by passing a 
strong current of electricity around it. A 
temporary magnet is a piece of soft iron 
which has been made temporarily magnetic 
by being brought near to a permanent mag- 
nel, or by passing a current of electricity 
through a coil of wire surrounding it. The 
properties of a magnet are: 1. The power of 
attracting certain metals—iron, nickel, cobalt, 
and, to a slight degree, chromium, and a few 
others, 2. The property of tending to as- 
sume a certain position as regards north and 
south. A magnetic bar or needle, if allowed 
to hang by its center on a string, or to float 
free on a piece of wocd in water, will assume 
a position approximating north and south, 
but not exactly so. 8. The property of 
polarity—that is to say, a magnet exhibits 
its peculiar attracting powers chiefly at the 
extremities. There is a center of attracting 
power near each end, but not absolutely at 
the end, and at this point or center the mag- 
netic power is strongest. These two mag- 
netic centers are called the poles of the 
magnet; the end which points towards the 
north is called the north pole, and the one 
pointing toward the south the south pole of 
the magnet. When two magnets are brought 
near each other, the north pole of one will 
attract the south pole of the other, and repel 
the north pole. So it has been found to be a 
law with magnets that ‘‘like poles repel and 
unlike poles attract each other.” 

With regard to the direction the magnetic 
needle takes when allowed to move freely, it 
does not point directly north and south, 
but it assumes a position pointing a 
little to the east or to the west of north 
and south, depending upon the locality 
at which the observation is made. This 
is because the magnetic poles in differ- 
ent parts of the north do not correspond ex- 
actly with the geographical poles, and the 
difference between them varies with the loca- 
tion at which the observation is made. This 
is why nautical almanacs are made to tell 
mariners the amount of variation from the 
true north and south made by the compass 
needle in different parts of the world. This 
deviation of the compass needle from the 
true north and south is called the ‘‘ declina- 
tion” of the needle. The term “ declination” 
is very liable to be confounded with that of 
‘‘inclination.” When a bar of steel is hung 
by a thread at its center, it assumes an ex- 
actly horizontal position; but if this bar of 
steel is now magnetized, it will assume a 
direction pointing north and south, but it will 
no longer hang exactly horizontal except at 
the equator of the earth. 

At all points north of the equator the 
north pole of the bar will dip downward, 
and the farther north you get the greater 
will be the dip, while at all points south of 
the equator the south pole of the bar will dip 
downward; and the degree to which the 





needle dips from the absolutely horizontal 
direction is called its ‘‘ inclination.” This is 
because the two magnetic poles of the earth 
do not correspond to the two geographical 
poles, but they appear to lie nearer the cen- 
ter of the earth. To overcome this tendeney 
of the magnetic needle to dip at a varying 
angle according to the distance north or 
south of the equator, the needle of the 
mariner’s compass is made by uniting two 
magnetic bars laid parallel, with the north 
pole of one adjacent to the south pole of the 
other, so that they lie with their opposite 
poles end t>9 end. Such a needle is said 
to be ‘‘static.” At a point on the surface 
of the earth corresponding with latitude 70° 
N. and longitude 96° 43’ W., the north mag- 
netic pole seems to be located, and at this 
place the dipping needle assumes a vertical 


direction. The south magnetic pole is ap- 
parently located at latitude 75° 5’ 8. and 


longitude 154° E. 

The production of magnetism by induction 
is a curious phenomenon. If a permanent 
magnet is brought near a handful of iron 
nails, it will attract them to it, and as soon 
as a nail becomes attached to the magnet it 
becomes a magnet itself and attracts another 
nail, which in turn becomes a magnet and 
attracts another, and so on, the magnetic 
power of each new nail attracted becoming 
constantly less than that of the preceding 
one. Itis not even necessary that the nail 
should absolutely touch the magnet in order 
to assume this magnetic power, for it will be 
transmitted through short spaces from one to 
the other. This power which a body ac- 
quires by being brought near a magnet is 
called ‘‘ magnetic induction.” An important 
fact in this connection is that when a coil of 
iron wire is made to surround a permanent 
magnet it becomes magnetic itself by induc- 
tion, and is capable of inducing magnetism 
in another bar of iron surrounded by it. 
This principle is made practical use of in the 
construction of the telephone and magnetic 
telegraph. 

ELECTRICITY. 

Electricity may be generated by means of 
friction, percussion, heat, chemical action, 
cleavage and by magnets. The effects of 
electricity in its different forms are mani- 
fested as attraction, repulsion, light, heat, 
violent commotions and chemical decompo- 
sition. 

To excite electricity, we must always do 
something, and the first way of producing it, 
discovered in the earlier ages, was by rubbing 
amber, and so the term electricity was de- 
rived from a Greek word, signifying amber. 
It was afterward found that certain other 
substances, when rubbed, assumed electrical 
properties, and would attract or repel other 
materials. This electricity, produced by 
rubbing or friction, is called statical elec- 
tricity. This can be held for a considerable 
length of time, and hence it has received the 
name of stationary or statical electricity. 
This is the only form of electricity that we 
can store up and keep for a time. What 
is known now as the storage battery does not 
really store up electricity, but only energy, 
which can be transformed into electricity at 
will. 

We have a totally different kind of elec- 
tricity, called dynamical electricity, or elec- 
tricity in motion. This circulates only in a 
conductor or along a wire, and it cannot be 
held. It was first discovered by Galvani in 
experimenting on frogs’ legs, and hence it is 
often called galvanic electricity. It is now 
ordinarily produced by means of galvanic 
batteries and dynamo machines. The third 
form of electricity is called magnetic elec- 
tricity, or magnetism. 

According to the generally accepted theory, 
there are two so-called electrical fluids, and 
these two are commingled in equal propor- 
tions in all bodies; and hence all the processes 
for getting electricity must result in pulling 
these two electrical fluids apart, and in tak- 
ing a portion of one away from a body. 
These two fluids are called one positive and 
the other negative electricity. It is found 
that when two bodies are electrified with the 
same kind of electricity, as both with posi- 


tive, or both with negative, they repel each | 


other; but when the two bodies are charged 


with opposite kinds of electricity, as one 
with positive and the other with negative, or 
when one body is charged with either kind 
while the other is left in itsnormal condition, 
then the two bodies attract each other. Hence 
we derive the law which states that ‘‘ bodies 
charged with like forms of electricity repel, 
and those with unlike attract.” The gold- 
leaf and pith-ball electroscopes are con- 
structed on this principle. 

When a piece of sealing wax is rubbed, it 
manifests electrical properties for some time; 
but certain other substances, like metals, 
for instance, after being rubbed in the same 
manner, show no electrical properties, and 
this is because the electricity easily gets 
away from them. Thus we find that, while 
certain substances remain electrified for some 
time, others do not, and hence these bodies 
are named conductcrs and non-conductors. 
But these terms are not absolute, but only 
comparative. The metals, carbon, gypsum 
and acids are called good conductors, while 
amber, glass, sulphur and silk are poor con- 
ductors. If we want to insulate electricity 
and keep it from running off into surround- 
ing objects, we surround the object contain- 
ing it with a poor conductor. Thus, the 
glass insulators ou telegraph poles prevent 
the electricity from leaving the wires and 
running off into the ground; and the non- 
conducting materials placed around the wires 
of the Atlantic cable so protect it that a small 
charge of electricity will carry a message 
from here to Europe. 

Great difficulty is experienced in experi- 
menting with statical electricity, because it 
socasily gets away. All substances are con- 
ductors to a greater or less degree, including 
the dust in the air and the moisture in the 
atmosphere. Perfect insulation, and a warm, 
dry air, are, therefore, favorable conditions 
for holding statical electricity. The reason 
it was not used earlier for practical purposes 
was because it was so difficult to manage. 
The electricity which is produced on glass 
by friction is called vitreous or positive, 
while that produced in the same manner on 
shellac or sealing wax is called resinous or 
negative electricity. 

All bodies are charged with an equal 
amount of the two electrical fluids called 
positive and negative, but when a body is 
electrified these two fluids are separated so 
that ove remains in excess of the other. 
There is always a passage of the electrical 
fluid in two directions along a conductor; 
but, when the direction of the current is 
spoken of, it is the direction of the positive 
current that is always meant. Statical eclec- 
tricity can also be produced by pressure, as 
when certain crystals are firmly pressed to- 
gether; by cleavage, as when two layers of 
mica are split apart; and by the heat as well 
as by friction. It may also be produced by 
torsion. It is found that the charge of elec- 
tricity, if collected in a spherical body, is on 
the outside, and not within the body; and if 
it is not a spherical body, the electricity col- 
lects chiefly at the part most nearly pointed. 
—C. F. Chandler. 





-_>--——— 
Lighting the Coast. 

The establishment of an clectric light 
tower on Hallett’s Point, L. I., and the 
project to construct a similar one on Gov- 
ernor’s Island lead to the hope that the new 
and improved system of coast lighting, which 
has proved so effective in French and 
English waters, is, at no distant day, to be 
adopted here. 

The reports of both the French and 
English naval authorities show that the elec- 
tric system of lighting the coast, though 
more expensive than the oil, possesses ad- 
vantages which amply compensate for the 
extra outlay. The inadequacy of the present 
oil light system for lighting the coast has 
often been commented upon by navigators. 
Except under the most favorable circumstan- 
ces, it is rarely of much value to strange 
mariners; and, at times, when the weather 
is hazy especially, it serves only to allure 
them to their destruction, as did the singing 
of the sirens to the Argonauts. 

In a well ordered system of oil lights, the 
ranges or circles of visibility, estimated at 
from ten to twenty miles, intersect each 








other, so that before a ship loses one light 
she makes another. But this is only in very 
clear weather. When thick or foggy weather 
prevails all is uncertainty. Vessels have 
been known to run ashore almost at the foot 
of a light tower without seeing the light ; 
while instances are by no means rare where 
the intensity of a first order light was so 
weak that masters have demanded what ship 
it was—mistaking it for a steamer’s white 
light—and almost immediately thereafter 
run upon the reef on which it stood. A 
“fixed” oil light will often, when thick 
weather prevails, be mistaken for a ‘‘ flash” 
light owing to an occasional partial lifting of 
a fog. We had an instance of this only a 
few weeks since when a steamer ran ashore 
at Amagansct, L. I. It was, for a time, sup- 
posed that the electric light had a shorter 
range of visibility in thick and foggy weather 
than the oil light because of its whiteness, 
but the experiments made on the English 
and French coasts showed that the contrary 
was the case, or, rather, that the intensity of 
the electric light is so much greater than 
that of the oil lamp that its piercing power 
is multiplied. During the French inquiry 
navigators testified that, save when the fog 
was unusually thick, they could find their 

yay into a harbor at night by the aid of the 
electric light towers along the coast. 

The difference in cost of maintenance of 
oil and electric coast lights is not so great as 
would be supposed. The computations 
made by the French naval authorities show 
that the annual expense of a first order oil 
light is about $1,660, while for each electric 
lighthouse at La Heve, for instance, it is 
$2,270, and for that at Cape Griz-Nez, 
$2,680. Comparing the cost of a unit of 
light for a lighthouse lit by oil with one lit 
by electricity, we find that the former costs 
$81 per unit, while the latter costs $22 at 
Cape Griz-Nez and $19.40 at La Heve. 

By this it will be seen that, considering the 
far greater intensity of the electric light, it 
costs far less than oil light. For, of course, 
it would be manifestly absurd to use a weak 
light on the coast when a more powerful one 
was to be had. When thousands of lives 
and millions of property are at stake a few 
extra thousands of dollars more or less are 
of no consequence whatever. 

The electric light to be placed on the 
Hallett’s Hall tower is, it is said, to have an 
intensity of 24,000 candles. The tower 
itself is 246 feet in height. 

Such a light, situated on the coast, ought 
to be seen on a clear night at sea when at 
least fifty miles distant, looked at with a 
strong glass from the royal yard. 

As it is now vessels have at times to almost 
run ashore in order to ‘‘make” a light, 
whereas with the electric system there is 
reason to believe coast lights could be 
‘‘made” at a safe distance, even in thick 
weather. 





_—>>-————— 
Bismuth in the Magnetic Field, 

Dr. Kerr, of Glasgow, has shown that a 
mirror of steel placed between the poles of 
an electro-magnet rotates the plane of a beam 
of polarized light reflected from it when the 
electro-magnet is excited. The rotation is in 
the inverse direction to the current which 
produces magnetization. M. Hurion, a 
French physicist, has now shown that 
bismuth has a similar property. By forming 
a bismuth mirror and placing it under similar 
conditious to those of Dr. Kerr's experiment, 
but using thecurrent of a workshop Gramme 
machine, M. Hurion found that the plane of 
polarization of a normally reflected ray was 
turned through an angle of 18 min. Dr. 
Kerr’s experiment repeated (with a steel 
mirror) gave 22 min. While upon this sub- 
ject we may add that M. Henri Becquerel 
has presented to the French Academy of 
Sciences a detailed method of measuring the 
absolute intensity of a magetic field by 
measuring the rotation of the plane of polari- 
zed light traversing a boay in the field, and 
also of measuring the absolute strength of 
an electric current. Lord Rayleigh 1s, we 
understand, also engaged in experiments 
tending to the latter result. Becquerel’s plan 
is toemploy a hollow bobbin, or electro-mag- 
net traversed by a current, and having a tube 
filled with sulphide of carbon, through 
which the ray of light passes. 
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NOw Hlectrical Patents... ccvcccccccccccece oe 


The building of a copper telephone line be- 
tween this city and Philadelphia has been de- 
termined upon by the Beil Telephone Com- 
pany. No. 14 wire will be used, and tests 
are now being made to determine what make 
of wire shall be selected. 





We actually heard a certain telegraph com- 
pany pronounced ‘‘slow,” “ old-fogy,” and 
**no good” on Friday of last week, because 
a rival company got the first of Cleveland’s 
nomination, one thousand miles away, four 
minutes ahead of it. It isone of the wonders of 
the age which one finds it difficult to realize 
that within five minutes of the time that the 
nomination wasan assured fact, it was known 
to hundreds of thousands of people in every 
considerable city in this country from the 
Atlantic to the Pacific. It seems as though 
the limit of speed had been reached. 





We hear, from several sources, of people 
who desire to become subscribers to the tele- 
phone, and want to use it, but hesitate about 
ordering it because of the pending Draw- 
baugh suit. Such people should be informed 
that the suit is against the Drawbaugh Com- 
pany, and that even if the Bell Company 
loses it, that fact gives the Drawbaugh Com- 
pany no claim against it or its subscribers. 
What the result of the present suit may be 
no one can say with certainty, but it is very 
clear that no subscriber need give himself 
any anxiety about it whatever. 





*‘As showing the advantage of the tele- 
phone in cases of fire,” says the London 
Hlectrical Review, ‘‘it may be mentioned that 
the news of the recent outbreak at the Thea- 
tre Royal Edinburgh, was received by its 
means at the Central Fire Station within a 
Sew minu’es of the first alarm.” And it may 
likewise be mentioned that, in any American 





city of reasonable size, every fire-engine 
house is informed of every fire and of its ap- 
proximate location within fio seconds of the 
first alarm. There is a wide field for the in- 
troduction of the fire alarm telegraph in En- 
gland, if our London namesake is correct in 
its statements. 





The authorities have been carrying on a 
series of careful experiments at Wimbledon, 
in England, devoted principally to the solu- 
tion of two puints, namely, the cost of pro- 
duction and the best mode of distributing the 
incandescent clectric light along the streets. 
Taking as a unit the light of ten candles—or 
the average cffective illumination given by 
five cubic feet of gasin a street lamp—the 
cost comes out approximately ohe half cent 
per lamp per hour for electric lighting. The 
most efficient practical mode of distributing 
light fora main street like that of Wimbledon 
appears to be a fifty-candle lamp fixed twenty 
feet high above the center of the road at in- 
tervals of 100 feet apart. The London Bui'd 
ing and Engineeiing Times, commenting on 
these experiments, suggests that what ought 
to follow is a thorough 2pplication of the sys- 
tem to some of the London thoroughfares 
Ourown view is that, until many existing 
obstacles are overcome, the incandescent light 
will not prove a success for street use. 





We have seen wires in many cities, and 
have noted their condition carefully, but in 
no city in the country bave we seen so much 
poor work as in the city of New York. In 
the matter of electric light wires this is es- 
pecially notable. They have been put up, 
in many instances, in a slovenly, haphazard 
way, with no regard for symmetry, and with 
little or none for safety. The idea seems to 
have been to ‘‘ get there,” no matter how, 
and the ‘‘*how” has often been remarkable 
in the extreme. We have always held, and 
still hold, that an electric light wire, properly 
put up, is an element of danger to life or 
limb so small that it is not worth talking 
about, but we have insisted that the work 
should, in all cases, be properly done, that 
reasonable conditions should be insisted upon, 
and that companies should be held to a strict 
adhesion to proper rules. When wires cross 
streets it should be at not less than a certain 
prescribed height, and extra care should be 
used in securing them on either side. In this 
respect the wiring in this city is peculiarly 
bad. Again, wires should be constantly in- 
spected to see that the insulating covering is 
intact. Instances are by no means infre- 
quent in New York where the insulating 
covering, worn away by friction against 
other wires, hangs in ragged shreds, expos- 
ing the bare copper to contact with neighbor- 
ing wires, and offering an excellent opportu- 
nity for accident. Some day a serious acci- 
dent will result from this slovenly and care- 
less work, and then a great howl will go up 
against overhead wires, not only in New 
York, but all over the country. It can easily 
be prevented by a little reform vow, and it is 
eminently desirable that the work should be 
done. 





NEXT WINTER'S BILL. 


It is from experience that men learn wis-| 


and failure often teaches more than 
success. The interests that, for one cause 
and another, are arrayed against overhead 
wires, worked up a popular how] against the 
wires, and secured the passage of alaw which 
is as absurd and stupid as theclamor that 
brought it into being. To call it a piece of 
defective legislation is to use an exceedingly 
mild term. It is grotesque in its uselessness, 
and even those who are most anxious that 
what it purports to decree should be enforced, 
see and acknowledge that it is utterly im- 
potent to accomplishanything. Its promoters, 
men whose knowledge of public affairs is 
purely theoretical, and who know no more 
of the art of drawing ‘a bill than so many 
school boys, see that in reality they have 
wasted their powder, for they have put forth 
their effortsand ingenuity in creating aclamor 
which has, it is true, brought the mountain 
tolabor, but the result has been the bringing 
forth of a very harmless and ridiculous 
mouse. 


dom, 
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But it must not be supposed that they will 
rest here. Every criticism of the bill that 
they have read or heard, every objection that 
has been pointed out, every flaw which the 
keen eyes of men learned in the law have de- 
tected, every possible defect of every kind, 
has been noted, all with a view to guidance 
in framing a substitute bill, to be introduced 
at the next session of the legislature. Their 
blunders, dissected and exposed by their op- 
ponents, have been to them valuable lessons, 
which they have laid well to heart, and the 
result will be seen when the new bill, now 
being drawn by shrewd and _ practiced hands 
—for the dudes and amateurs have been rele- 
gated to the rear—is laid before the Assembly 
next winter. That it will bean impracticable 
bill is probable, because it will seek to accom- 
plish an impracticable thing in a wholesale 
way. Butitis quite certain that it will bea bill 
that will ‘‘ hang together,” that its sections 
will support rather than contradict one an- 
other, and that it will at least have the sem- 
blance of practicability. 

Considering this activity on the part of 
their opponents, it is eminently desirable that 
the wire companies should begin now to con- 
sider what course they will pursue next win- 
ter toward preventing unintelligent legisla- 
tion which would work untold injury to 
their interests and to the convenience and 
needs of the public. Last year there was 
more or less talk by experts before the com- 
mittee, talk which, we venture to say, the 
members of the committee neither cared for 
nor understood. That it was ineffective is 
very certain, for hardly a vote was given 
against the passage of the so-called under- 
ground bill. Next time a different course 
must be pursued.  It‘is useless to appeal to 
legislators from the standpoint of science, for 
the simple reason that they cannot appreciate 
it. It is possible that an appeal from the 
practical standpoint of common sense, 
joined in by all the wire companies, backed 
up by written or verbal statements from men 
whose opinions would count, might have 
weight. It is possible that investigation and 
exposure of the animus behind this under- 
ground scheme might have its effect. It is 
possible that an effort to: secure the election 
as members of the Assembly of half a dozen 
men who kave some slight understanding of 
the merits of this question might not be a 
bad idea. It is not for us'to suggest what is 
to be done, nor how it is to be done, but we 
may venture to insist that if anything isto be 
done it should be done jointly, and that it is 
by no means too early to begin now. 





THE TELEPHONE’S ONE COM- 
PETITOR. 

Some of the telephone companies in this 
country are just now finding it not a little 
difficult to figure out much of a profit from 
their exchange business. They find that as 
the number of subscribers increases, the ex- 
penses of operating and of maintenance in- 
crease in a proportion more rapid than the 
increase of receipts; and they find, too, as all 
business enterprises find, that the expense of 
doing even the same amount of business 
grows from year to year. Taking these facts 
into account, and to many they are brought 
home in a very serious and practical way, the 
question arises what is to be done to remedy 
the difficulty and keep the business on a 
paying basis. 

Of course, it is true that in many ex 
changes the older and more imperfect forms 
of apparatus are used, thus involving the 
employment of more operators than the latest 
and most perfect appliances have rendered 
necessary, thereby entailing a constant ex- 
pense which might be avoided. But even 
when the very best is used, there are ex- 
changes where it is difficult to make both 
ends meet and leave any reasonable margin 
for profit. The very natural inference is that 
the revenue from each subscriber is not sufti- 
| cient to defray his share of the operating 
expense and of the interest on the money 
invested, and the obvious remedy is to ‘‘ mark 
him up.” 

It would be an interesting thing if one 
|} could find out what process of figuring led 
to the establishment of the rates now charged 
for the telephoue in different places. Com- 





petition hardly entered into the calculation, 
and it is a curious fact worth noting, as up- 
setting the theories of those who contend 
that all the ills which this nation suffers grow 
out of monopolies, that the telephone com- 
panies, almost without an exception, set their 
prices so low at the outset that they were 
forced to raise them in order to live. A well- 
known American publisher, being asked how 
it happened that ten’ per cent. had been set- 
tled upon asthe just compensation for an 
author to receive from the publisher in pay- 
ment for copyright, replied that it was ‘‘ the 
result of a compromise between the cupidity 
of the author and the liberality of the pub- 
lisher,” and, considering the expense involved 
in establishing and running a telephone ex- 
change, it seems to us that what the pub- 
lisher stated as a joke comes very near to 
being a fact in the matter of the price 
charged in many places for the use of the 
telephone. It is true that in the large cities 
good prices are paid, but it is also true that 
the service is very extensive, and maintained 
at great cost. But in the smuller cities it is, 
to our mind, exceedingly low—lower than is 
at all necessary. We do not believe that 
prices should be based on the endurance of 
the subscriber--in other words. that it should 
be forced upward until he shows serious 
signs of revolting and ordering the instru- 
ment out; but we do most emphatically be- 
lieve that prices should be based in a measure 
on the value of the service rendered. How 
is that value to be ascertained? 

The telephone has one competitor—the Small 
Boy. Small Boy is, in a degree, capable of 
carrying a message, and, to a limited extent, 
of bringing back an answer—in time. Small 
Boy loiters more or less, is generally absent 
when wanted, requires to have his car fares 
paid when going beyond the block, exacts an 
annual vacation, and has a vicious and of- 
fensive habit of growing up, accompanied 
by a demand for an increase of pay. The 
telephone may not be all that fancy has 
painted it; but, on the other hand, could 
fancy paint the Small Boy as he is? True, 
we were all Small Boys once, but can we 
conscientiously say that this, in vur mature 
and critical judgment, is an argument in 
favor of the Small Boy? The Small Boy, in 
the cities, costs his employer about three 
dollars a week. Is a telephone, which never 
whistles in the entry, never loiters by the 
way, never talks base ball and never grows 
up—is a telephone, which never speaks until 
spoken to, never makes a mistake and ex- 
pects no Christmas present—is a telephone, 
we ask, as a mere question of comparative 
usefulness, to be rated below the Small Boy? 
Certainly, in a large city, a telephone is worth 
the Small Boy’s wages. 

We believe that in smaller places the 
Small Boy, being more numerous, owing to 
less opportunity for self-destruction, may be 
had at two dollars per week, or thereabouts. 
Considering his infirmities and limitations, 
this is high for the Small Boy, but is 1 high 
for the telephone? And is there a place so 
small, so safe and so healthy that the Small 
Boy can be hired for one dollar a week? If 
so, then, in that quiet, secluded nook, away 
from the world’s turmoil, the telephone can, 
perhaps, be furnished for one dollar per 
week, or fifty dollars per year; but to expect 
it below that figure is to raise the Small Boy 
upon a dangerous pedestal. 

It was observed by « gentlemen of color 
that, if his landlady could not afford to give 
pudding at dinner for two dollars a week, 
she had better ‘‘sell out to somebody that 
could.” To our mind, people who cannot 
afford to pay a dollar a week for the tele- 
phone should do without it; and we are 
clearly of the opinion that every telephone 
that does not yield that amount annually to 
the exchange with which it is connect d is 
better out than in. 





> 

Annistan, Alabama, a town of 6,000 in- 
habitants, has an electric light plant con- 
sisting of one 25-light Brush dynamo, and 
one 40-light storage battery. The arc lights 
are used in the streets, and incandescent 
lights are used in the opera house and in a 
number of stores. A new hotel, now build- 





ing, will use 325 incandescent lights. 








July 19, 1884.] 





5 





HULECTRICAT REVIHW . 





An Electric Light Battery. 


Electric lighting by means of the primary 
battery would appear to have advanced 
another step by the introduction of the 
Lalande battery. This apparatus, however, 
comes before the public with the remarkable 
claim that it not only gives a good electric 
light for nothing, but leaves a profit to the 
user out of the residual products. The 
nearest approaches to this have been primary 
batteries which have given the light ata 
somewhat low cost owing to the sale value of 
decomposed elements. The Lalande battery 
goes far beyond this, and its proprietors 
certainly, to a large extent, substantiate the 
claims they set up for it. Practical applica- 
tion on a commercial scale, however, will be 
the only satisfactory test, and steps are now 
being taken to apply this test. The battery 
is composed of a series of cells, each of 
which consists of an iron tray, in which is 
placed a layer of the depolarizing agent, 
which is oxide of copper. Over this, but 
not in contact with it, is a zinc plate, the 
tray being filled with a solution of caustic 
soda. This acts upon and decomposes the 
zinc only when the circuit 1s completed, no 
action taking place when the circuit is open. 
Upon completing the electrical circuit the 
oxygen of the oxide of copper combines 
with the zinc, oxide of zine being produced 
and metallic copper remaining behind. 
When the battery has been exhausted the 
zine is recovered from the soda solution in 
the fourm of an oxide which is stated to be 
25 per cent. more valuable than the metallic 
zinc. The oxide of copper can be revivitied 
at a trifling cost and used over and over 
again. We recently insptcted the Lalande 
battery at the offices of Mr. H. A. Fergusson, 
of No. 31 Lombard street, London. The 
battery was made upof forty-eight cells each 
one foot square, and giving a current of 
between fifteen and twenty amperes, the 
electro-motive force being a little under one 
volt. The battery is said to be capable of 
supplying a current to fifteen glow lamps of 
ten-candle power each. The current can 
also be used for suppiying motive power. 
These two points were fully demonstrated, 
as an excellent and a steady light was pro- 
duced from nine Woodhouse and Rawson 
glow lamps, and one of Ayrton and Perry’s 
motors was run at a bigh speed and developed 
considerable power. The invention of the 
battery is due to M. Lalande, but the credit of 
utilizing it for the manufacture of oxide of 
zinc belongs to M. J. Berger Spence, the 
head of the firm of manufacturing chemists 
bearing his name. Mr. Spence was seeking 
a means of making the oxide more cheaply 
than by the ordinary process, and was trying 
electrical decomposition, when he met with 
M. Lalande, whose system he has adopted at 
his works The battery is stated to be 
perfectly constant so long as the elements 
remain efficient, and it is claimed that while 
the light is not being used no waste takes 
place. There is, moveover, no smell from 
the battery as when acids are used. On the 
whole, there appears to be much in favor of 
the system, and, on behalf of the public, 
we hope the expectations of the proprietors 
may be fully realized, inasmuch as they 
promise to supply the public with the elec- 
tric light at a price much below that of gas. 
At the same time they are to make a good 
profit for themselves out of the oxide of 
zine, which is in great request for making 
paint and for other purposes in connection 





with the arts and manufactures.—7imes, 
London, 

___ 
The American Association for the Ad- 


vancement of Science. 


A meeting of the Local Committee on the 
reception of the American Association for 





canvassed and recanvassed and there is not 
much probability of obtaining further sub- 
scriptions. 

It was stated that papers upon scientific 
subjects will be read by Prof. N. H. Win- 
chell, State Geologi-tof Minnesota; Prof. W. 
A. Rodgers, of Cambridge, Mass.; Prof. 
John E. Sweet, of Syracuse; Mr Broadshear, 
of Pittsburgh; Prof. M. E. Wadsworth, 
Cambridge, Mass.; Prof. C. H. Hitchcock, 
Hanover, N. H ; Prof. H. Carvill Lewis, of 
Philadelphia, and Prof. Alexis A. Julien, of 
the School of Mines, Columbia College. 

It was also stated that Lord Raleigh, the 
President of the British Association of 
Science; Sir William Thomson, of England; 
Prof. Robert Ball, Royal Astronomer of Ire- 
land; Sir John Lubbock and Sir Joseph 
Hooker will be present at the meeting in 
September. 

The programme of the Local Committee 
was reported by the Executive Committee as 
follows: The sessions of the American Asso- 
ciation for the Advancement of Science will 
open at 10 a.m. Thursday, September 4th, in 
the auditorium of the Academy of Music, 
when Professor Young will vacate the chair 
to Professor Leslie, the President-elect. The 
different sections will also meet on that day. 
On Thursday evening a lecture will be de- 
livered before the Association, to which the 
members of the American Institute of Min- 
ing Engineers and those of other scientific 
associations of Europe and America are in- 
vited. 

On Friday morning and afternoon the gen- 
eral session and meeting of sections will be 
held as on the previous day. In the evening 
Trof. C. A. Young will deliver the annual 
address before the members of the American 
Association, the British Assoc‘ation, the dele. 
gation of the Royal Socicty of Canada and 
other societies. After Prof. Young’s address 
a reception will be tendered by the Local 
Committee. 

On Saturday, September 6th, excursions to 
the coal regions, Water Gap and other places 
will be offered to the Association and the for- 
eign delegates. 

On Monday, September 8th, the General 
Session and Section will meet as usual. In the 
evening the Botanical, Microscopical and Bio- 
logical sections will hold reunions. On the 
same evening receptions will be given by sev- 
eral private citizens of this city. 

Tuesday, September 9th, in addition to the 
usual session, a reception will take place in 
the evening in the Academy of Fine Arts, to 
the members and families of the two Associa- 
tions and the delegates of the Royal Society 
of Canada. 

September 10th. in the afternoon a lawn 
party will be held at Haverford College, 
Special facilities will be offered to those de- 
siring to visit the Electrical Exhibition. 

September 11th, in the evening, will be the 
concluding exercises of the general session. 
After the conclusion of the meeting a num- 
ber of excursions will be announced. 

The different sections will meet in the fol- 
lowing places: 

Section A, Mathematics and Astronomy, in 
Horticultural Hall, room No. 1. 

Section B, Physics. Chapel of the Episco- 
pul Academy. 

Section C, Chemistry. Chapel and Chemi- 
cal Lecture Room of Episcopal Academy. 

Section D, Mechanical Science. Room No. 
2, Horticultural Hall. 

Section E, Geology. 
torical Society. 

Section F, Biology. 
tural Hall. 

Section -G, Histology and Microscopy, 
Hall of the College of Physicians. 

Section H, Anthropology. Foyer of the 
Academy of Music. 

Section I, Economic Science. 


Main room of His- 


Foyer of Horticul- 


Hall of the 


the Advancement of science was held in Historical Society. 


Philadelphia last week, in the Academy of 
Music, Dr. J. Minis Hays in the chair, Pro- 
fessor A. Carvill Lewis and Dr. Edward J. 
Nolan, secretaries. 

The report of the Treasurer, John Wana- 
maker, was that the amount of subscriptions 
at present is $15,305, and he added that the 
expenses had better be kept within these fig- 
ures, because the field has been thoroughly 


| 
| 





——-@ae-—__— 
On a New Dynamo-Electric Machine. 
By MM. A. DamorsEAv AND G. PETITPONT. 


The importance, as far as the yield is con- 
cerned, of minimising the quantity of work 
converted into heat in the wires of dynamo 
machines is too evident to require enforc- 


ing. 





As the production of a given magnetic 
field with an electro-magnet of given dimen- 
sions reyuires always.a certain outlay, we 
cannot think of effecting this reduction on 
the inductors. The armature alone is open 
to modifications which enable us to obtain a 
greater electro-motive force in an equal 
length of wire traversed by the current. 

The arrangement which we have devised 
for this purpose is the following, and is ap- 
plicable to the machines of Pacinotti, 
Gramme, Hefner Alteneck, and Siemens. 
The expansions of the poles are suppressed, 
and the poles are approximated to one 
another so as to affect merely a portion of 
the ring, the fourth or the eighth. The cur- 
rent is then received at three points of the 
collector, one in the middle of the part cor- 
responding to the portion of the ring affected, 
and the two others at either hand of each 
pole. 

Under these conditions, if the inductors 
are excited by an external source of elec- 
tricity, and the ring revolves in the direction 
of the brushes, a. ,3, y, if the circuit is open, 
the difference of the potential between a, ,3, } 
remains the same. But if we close the two 
circuits with resistances which are equal, 
and decrease gradually, a, 3 preponderates, 
and that in a very decided proportion, nearly 
one-half. If we render the resistance at a 3 
smaller the difference is still more striking. 
But if we diminish the resistance at » 3 we 
perceive, taking account of the loss due to 
internal resistance, that the proportion of 
the electromotive forces does not sensibly 
vary. The intensity of the current circula- 
ting between a and 3 diminishes the electro- 
motive force at y 3 without the reciprocal 
force being sensibly noticeable. The differ- 
ences of potential between the extreme 
brushes, though they sometimes attain con- 
siderable values (more than 100 volts in a 
machine now constructed), only generate a 
current in the inactive part of the ring 
which may be practically neglected. 

We may therefore, for instance, utilize the 
current y ,3 to excite the inductors, and we 
thus obtain a machine which acts approxi- 
mately as if it was excited in derivation, and 
which gives, all other things being equal, 
with an equal linear velocity, and an equal 
length of wire traversed by the current, an 
electro-motive force greater by one-third 
than that which is obtained with the best 
machines now made. 

We have constructed a model in which the 
ring (of the shape of a disc) has 3,200 kilos. 
of wire of 1.2 millimeters in diameter, and 
the electro-magnets 18 kilos. of wire of 1.6 
millimeter. The polar surfaces are only 56 
square centimeters each, and act upon the 
ring at its two surfaces. The length of the 
wire between the two brushes is only 45 
meters, With the electro-magnets connected 
two by two we obtain, at a speed of 690 
revolutions, 11.7 amperes, and 64.5 volts at 
the terminals. At a speed of 1,854 we obtain 
207 volts with an open circuit, and at 1,900 
revolutions 180 volts at the terminals, and 
23.5 amperes with a resistance of 7.5 ohms. 
The electric yield is, under these conditions, 
0.763, or the machine produces more than 
200 watts per kilo. of coiled wire, which 
represents a work about double that pro 
duced by present machines with a lower 
yield (0.71, 0.677, 0.684 being the yields of 
the machines LV,, V., and VI., experimented 
with by the Committee of the Exhibition of 
1881). 

——__—_~4>e————— 
International Exhibition at Antwerp. 
Our Belgian friends are announcing an 

International Exhibition to be held in the 
interesting old City of Antwerp, under the 
patronage of the King of the Belgians. Let 
us hope that the management will be vastly 
better than that of Amsterdam last year. We 
have, however, every confidence of that, as 
the Belgian people have always shown them- 
selves full of enterprise and energy, and 
capable of doing business in a business-like 
way. The Exhibition will open on May 2d, 
1885, and will continue for at least five 
months; it will comprise science and every 
description of art and industry, and will 
cover a space of about 541¢ acres, close to 
the Scheldt and the new marine establish- 





ments, and while it is going on it is intended 
to inaugurate the new quay, which is over 
two miles in length. The circular, issued by 
the promoters of the Exhibition, states that 
‘*the purpose of the enterprise is to favor 
and develop international exchanges, which 
contribute so powerfully to the welfare and 
progress of nations. The Executive Com- 
mittee addresses its appeal to all nations, and 
hopes that by the number and merits of their 
exhibits they will vie with each other in their 
zeal to unite at Antwerp in 1885 an attractive 
collection of all the products that interest 
the commerce of the world. By its geo- 
graphical position and the ever-increasing 
importance of its harbor, Antwerp is most 
favorably situated for this ‘rendezvous’ 
given to the producers of all countries. The 
commercial metropolis of Belgium, so easily 
accessible, so hospitable to all, will attract in 
1885 a vast number of visitors, and it is be- 
yond doubt that in this great center of trade 
exhibitors will form beneficial connections.” 
We believe that all particulars, together with 
forms of application for space, can be obtained 
from any of the Belgian consuls in this coun- 
try, and we hope to see England better repre- 
sented at Antwerp than at Amsterdam. No 
doubt, the Exhibition will put new life into 
the old Belgian city.— Mechanical World. 

-_ 


Electric Light Belting. 

It would seem that not the least of the dif- 
ficulties with which the electric light invent- 
ors— Edison, Brush, and others —have had to 
contend, is that of getting belting that should 
be of uniform thickness, s'raight, smooth, 
and of a strength that should endure the 
high rate of speed requisite for the dynamos, 
running, as they often do, at the rate of two 
thousand revolutions a minute. Seeing the 
importance of having belts that would trans- 
mit the power evenly in order to avoid the 
flickering, so long a great objection to electric 
lights, Mr. Lawrence, of Lawrence and Herk- 
ner, of New York, began early to experiment, 
and at Jast succeeded in overcoming the dif- 
ficulties, judging from the success which 
they have achieved. 

— 

At a recent meeting of the Society of 
Arts, Mr. Isnae Probert delivered a lecture 
upon primary batteries for electric lighting, 
in which he gave the history of such means 
of lighting from 1802, when Sir Humphry 
Davy first showed the carbon are. The main 
object of the lecturer, however, was to show 
the comparative cost of electric lighting by 
batteries and by adynamo. Taking the case 
of a house requiring 100 ordinary incandes- 
cent lamps, it was shown that the expendi- 
ture of energy in the working of the lamps 
would be 10.05 horse-power. Allowing for 
the loss of energy in the dynamo, at least 
12.55 actual horse-power would be required 
from a steam-engine ; the weight of coal for 
which would be about 56 Ib., costing (say) 











6d. Taking a yearly lighting of 1,800 hours, 
the annual cost of coal on this estimate 


would be £45; and the cost of lighting 
would be £147 a year, or £1 9s. 5d. per 
lamp, With galvanic batteries, using zinc 
and strong nitric acid at the rate of 1.03 Ib. 
of zinc per hour horse-power of energy, the 
consumption of metal for 12.55 horse-power 
hours would be nearly 13 lbs., costing for 
zinc alone 2s. 8jd. per hour. Besides this, 
the cost of the sulphuric acid to oxidize the 
zinc, at the rate of 1} lb. of acid per pound 
of zinc, would run up the expense to 3s. 11d. 
per hour. Add to this the value of the 
deoxidized nitric acid, or 4s. 4d., and the 
cost of matcrials alone in the galvanic battery 
is made up to 8s, 3d. per hour, or £742 10s. 
perannum. Taking capital into considera- 
tion, Mr. Probert brings the cost of every 
incandescent lamp maintained by battery 
power to £7 11s. 8d. per annum, as against 
£1 9s. 5d. with the dynamo, As to the sup- 
posed value of the residual products of 
primary batteries, of which so much is said 
by various inventors, Mr. Probert thinks the 
less said the better. In the Telegraph De- 
partment of the Post Office no residues are 
deemed worth preserving except the ‘‘ black 
mud” from the Daniell cells, which last 
year, for the 69,323 cells accounted for, 
brought in yu | £167 14s., or rather more 
than $d. per cell per annum, 
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»*, All the vessels of the British Navy 
which carry divers are to be supplied with 
telephones, for the purpose of submarine 
communication. 


x", AUanta, Ga., has now, under the 
energetic management of Mr. Gentry, 485 
subscribers. We would add that this 
number for the comparatively small city of 
Atlanta is a good showing, and speaks well 
for the management both general and local. 


«*, The police signal boxes in New Haven 
are to be provided with an apparatus by 
means of which a red light can be displayed 
on any of the boxes by pressing a button at 
police headquarters. The red light will in- 
form a policeman on his beat at night that he 
is wanted at the signal station to answer a 
telephone call from headquarters. 


«*y At the regular annual meeting of stock- 
holders of the Central District and Printing 
Telegraph Company, held Friday the fol- 
lowing were re-elected officers for the ensu- 
ing year: President, D. Leet Wilson; vice- 
president, C. O. Rowe; secretary and treas- 
urer, John G. Stoakes; general manager, 
Henry Metzger. Directors: D. Leet Wilson, 
Ralph Bagley, George I. Whitney, John L. 
George, James Merrihew, C. O. Rowe, T. N. 
Vail, G. L. Phillips, C. R. Truex. 


.*, The executive oftices of the New 
England Telephone and Telegraph Company, 
in Boston, were removed last week to the 
new building on Pear! Street, just across the 
way from that previously occupied. The 
rooms are very conveniently arranged, and 
admirably adapted for the purpose. It 1s 
expected that the Boston Exchange will be 
removed into the same building some time in 
August, provided the new boards get along 
in time. 


«*, It will not be many days before the 
wires of the C. & P. Telephone Company 
will bring into connection with Frederick 
every place of note in Frederick, Carroll, 
Howard, Montgomery and Washington coun- 
ties. The system is rapidly nearing com- 
pletion. It required energy and push to 
accomplish so much in so short a time, and 
too much praise cannot be centered on Supt. 
Miller for his labor. We are satisfied that 
General Manager Samuel M. Bryan, himself 
a worthy man and hard worker, could not 
have given the Frederick exchange into 
more competent hands than it is at present. 


,*, It is stated that Dr. Boudet has dis- 
covered an improved system of telephony 
for underground and submarine work. Dr. 
Boudet has established a derivation in the 
interior of the condenser, while adding to 
the latter a third series of tin-foil. This 
third armature is connected with the line, 
and is affected by all the variations of charge 
of the other two armatures. M. Boudet has, 
by this arrangement, been enabled to tele- 
phone on artificial lines, which are very much 
condensed, and on which ordinary trans- 
mitters with induction bobbins gave no 
result whatever. The experiment has been 
successfully repeated ona line of the capacity 
of the Calais-Dover cable. The battery 
charging the microphone consisted of only 
two small Lalande and Chaperon piles. It 
is supposed that the problem of underground 
telephony has been brought much nearer its 
solution by Dr. Boudet’s invention. 


x, We understand that Mr. A. W. Gray, 
manager of the Tropical American Tele- 
phone Company, which has established ex- 
changes in Trinidad and Barbadoes, has paid 
a flying visit to Trinidad ; not, however, in 
connection with the threatened action by 
his company against the local Government, 
for the alleged infringement of the Bell 
telephone patent rights. It is understood 
that the action, though still in abeyance, is 
ultimately to be proceeded with. According 


to Mr. Gray, the telephone exchange in Port 
of Spain has now upwards of 130 sub- 
scribers, and 1t has been arranged to open a 
large line between San Fernando and the 
capital. Notwithstanding its limited popula- 
tion, about 20 subscribers have already been 
obtained for the branch exchange it is pro- 
posed to open in San Fernando, and from 30 
to 40 estates in the colony have intimated 
their readiness to enter the system as soon as 
the lines can be extended to permit of their 
doing so. 


x" The recent observations by M. Thure 
on the sensitiveness of the telephone to 
lightning, are but confirmatory of facts in 
this direction which come from various 
sources in both hemispheres. According to 
M. Thure’s account, he stretched a copper 
wire horizontally between two houses at the 
height of the roofs, and connected it with 
earth through the water pipes. Two tele- 
phones were connected with the aerial line. 
During every thunder storm, near or dis- 
tant, that has occurred since this system was 
set up four years ago, he has been able to 
hear sounds in the telephones whenever there 
was a flash of lightning, and this even when 
there was no thunder audible, so that the 
lightning was at least some twenty-two miles 
distant. The sound and the flash seem 
simultaneous ; the former being comparable 
to the sound of a Swedish match rubbed on 
the box—that is, a sort of crepitation com- 
posed of a very rapid succession of shocks. 
On one or two occasions there was only one 
shock, and in some instances the shocks 
were of a very intense character, resembling 
the discharge of a strong Leyden jar. 


«*» It is a curious coincidence that a crisis 
in the telephone question in France is ap- 
proaching, at the same time that a similar 
point is reached in the history of the British 
telephone industry. The two countries have 
many features in common with regard to this 
question, the Government monopoly being a 
recognized fact in both. In neither country 
have the Government exchanges been suc- 
cessful, although the experiment in France 
appears to have been attended with somewhat 
better success than in England. But there 
are two points in which circumstances in the 
two countries are entirely dissimilar. One 
of these is that in France the question of the 
protection of the telegraph revenue is con- 
sidered by the authorities themselves as en- 
tirely secondary; the other, that the French 
Ministre des Postes et des Telephones, M. 
Cochery, in a very praiseworthy manner 
admits of his own accord, and under no 
public pressure whatever, the necessity that 
further facilities should be granted to the 
telephone companies, and has to this effect 
introduced a bill in the Chamber of Deputies 
M.Cochery has decided to entrust, for another 
lapse of five years, private enterprise with 
the exploitation cf the telephone system in 
France. The bill will no doubt pass into 
law, for amongst other reasons, the capital 
required for the purchase and development 
of the telephone exchanges would be very 
considerable, and the responsibility would 
prove a serious inconvenience in the present 
state of the finances of the republic. When 
we mention that the capital at present in- 
vested in the telephone in the United States 
is somewhat near twelve millions sterling, 
the action of the French Post Office need 
hardly be further explained. In the expose 
des motifs, however, M. Cochery advances 
as reasons why the Government could not 
undertake the responsibility, that the experi- 
mental period was not yet sufficient, and that 
the royalties already obtained by the Gov- 
ernment from the telephone company were 
not to be despised. The first reason is, of 
course, untenable, and apparently advanced 
to conceal the impossibility in which the 
French Treasury finds itself of grappling 
with the matter. The latter reason we fully 
admit, and it holds equally good in this 
country. The income from these royalties 
for the current year in France is estimated 
at £11,000, but it seems that an almost equal 
amount is to be added for taxes paid by the 
companies and the commission paid to the 
Government for the construction of ex- 
changes.—London Postal Gazette. 





The New Telephone Bill in France. 


The following is the s‘atement accompany- 
ing the proposed bill for the regulation of 
the licenses for telephone systems introduced 
by the French Minister des Postes ct des 
Telegraphes in the Chamber of Deputies : 

*‘ Since 1879 the use of the telephone was 
introduced into France. Applications for 
licenses for telephone exchanges were then 
addressed to the Ministry des Postes et des 
Telegraphes. It was difficult, at that period, 
to be conversant with this new and marvel- 
ous application of electricity, or to even sus- 
pect the place it would occupy in the habits 
of life, and to calculate the expense which 
the establishment of telephone systems 
would entail. For that reason the Adminis- 
tration could not think of undertaking at 
once the responsibility and the charge of such 
work. On the other hand, it would not have 
been fair to deprive the public of it, or to re- 
fuse to it altogether what the Administra- 
tion itself would not give it. It was 
thought that it would be neces-ary, while re- 
serving absolutely the monopoly to the State, 
to let private industry try an exterprise, the 
results of which could not well be estimated 
beforehand. The Minister therefore issued 
a decree on June 26, 1879, establishing the 
conditions under which he would grant 
licenses for telephone systems. Amongst other 
conditions, he stipulated that the length of the 
licenses was not to excced five years, and 
that 10 per cent. of the gross revenue should 
be paid to the State. The license did not 
entail the giving up of the monopoly, as the 
Government remained free to license ex- 
changes to competing parties or to establish 
such itself. Three licenses were applied for 
by the City of Paris and granted. They 
were later on united*and worked by the com- 
pany known under the name ‘Societe 
Generale des Telephones.’ Other exchanges 
were successively authorized at Lyons, Mar- 
seilles, Bordeaux, Nantes, Lille, Le Havre, 
Rouen, Saint-Pierre-les-Calois, Algiers and 
Oran. The? payment of 10 per cent. of the 
gross revenue for the benefit of the State 
produced in 


en eer 2,427.70 frs. 
eee 15,616.45 ** 
EN. pws céaperiesiisis 55,290.11 <* 
a EE ee 142,637.38 “* 
EGGS. ..0:000:0 ealinaenee 277,145.95 <* 








Total for the four years. 433,114.59 frs. 


‘*The amount due to the Government for 
the first quarter of 1884 is already 63,353 
francs 82 cents. The second quarter will 
reach about 70,000 francs, so that the aver- 
age for a year from 1884 would be about 
280,000 francs, and this figure will increase 
from year to year. The licenses at present 
being worked expire simultaneously on 8th 
September next. It is, therefore, barely 
time to come to a decision before that date. 
It is, of course, impossible to deprive the 
public of a means of communication which 
it appreciates more and more. It will be re 
membered that the Administration has made 
a personal experiment, and has to this effect 
asked the Chambers for a credit of 250,000 
francs. Telephone exchanges have by it been 
established at Reims, Roubais, Tourcoing, 
St. Quentin and Troyes. The results of this 
first experiment may already be called satis- 
factory, but the experiment is not complete 
enough for the Administration to ask the 
Chambers for the necessary credits to work 
all the telephone exchanges in France. This 
would entail a large outlay, the amount of 
which it is impossible to fix at present, and it 
would compel us to undertake a difficult 
work, for which we have not got a sufficiently 
instructed staff. We, therefore, think it will 
be more prudent to maintain during five fur- 
ther years the licenses granted up till now, 
and which have, financially, been very profit- 
able for the State. At the same time, it is 
becoming indispensable to extend the appli- 
cation of the telephone. The working, in 
the narrow limits which are at present as- 
signed to it, suffices no longer to the wants 
of trade and industry. We must rise to the 
level of progress made by neighboring coun- 
tries. With the object of providing for this 
necessity, telephone call boxes (cabines tele- 





phoniques), open to the public, should allow 





everybody to communicate during certain 
hours with the subscribers of the system, or 
with other telephone call boxes established 
elsewhere, against a charge fixed in accord- 
ance with the act of April 5, 1878. We shall 
simultaneously continue an experiment for 
estublishing Government exchanges. We 
shall also be able to connect towns and cities 
by the telephone. This is the scope of the 
bill which we submit to you. The rights of 
the Government are, moreover, absolutely 
reserved. No monopoly will be granted, the 
Administration will always be able to grant 
competing licenses, or work them itself. It 
will also keep the ab-olute control of the sys- 
tems worked by private enterprise. It finally 
reserves the right of purchasing at any time 
the exchanges worked by others.” 
——- -<me 
The Baudot Telegraph System. 

The Multiple Telegraph of M. Baudot, 
telegraph engineer, has, during the last two 
years, undergone important modifications in 
its principal organs ; such as a new relay, a 
new printing apparatus, called by the inven- 
tor a translator (“‘ Traducteur”), and the ap- 
pliance of this translator so as to allow it to 
be used on a line connected with a multiplex 
distributor or for simple transmission. In 
the latter case it can be printed duplex, and 
furnishes two messages at the same time, in- 
stead of four or six in the first case. It may 
be of interest to give accounts of the num- 
ber of apparatus installed in France. The 
multiplex apparatus functions at present in 
France in the lines from Paris to Marseilles 
with relay at Lyons sextuplex; from Paris to 
Bordeaux, Lyons, Lille, and Avost quadru- 
plex; Marseilles to Lyons, quadruplex; Bor- 
desin to Toulon, triplex; from Bordeaux to 
Toulon, quadruplex. It is about to be in- 
stalled as triplex between Paris and Brest. 
Between Paris and Havre messages are sent 
by one wire and received by another, which 
makes eight simultaneous trausmissions by 
the same Baudot apparatus. This arrange- 
ment has been rendered necessary by the 
pressure of messages caused by commer- 
cial transactions during certain hours of 
the day. The Simplex and Duplex appara- 
tus was introduced last year in the under- 
ground lines from Paris to Lille, and Dijon, 
and on the overhead lines from Marseilles to 
Lyons, Bordeaux and Vico, from Lille to 
Havre, from Paris to Brest, and from Bor- 
deaux to Toulon; it is at present being intro- 
duced between Nantes and Paris. The fol- 
lowing are the figures of transmission ob- 
tained by the Baudot apparatus in the month 
of February, on the line from Paris to Mar- 
seilles: 


| ere 1,800 
5 ssclgglaer reser eens eer 1,720 
6 gl CCE RO ee 1,770 
7 sig ease Mebaaweeien 1,880 
8 a 1,810 
9 i __-Saipieitaaieieathane aries 1,630 
11 - seen a 516 seco 2,000 
12 a rar Lee Ee 1,550 
13 Cb seewttewenee ee be 1,685 
14 cm |. Aaabanseulacammtn Gc ae ein 1,180 
15 a Coe ee 1,640 
16 sae eipaeipeign aaa 2,000 
18 O. “Tena saee Aen e 2,250 
19 45 PERRY taetenegets 1,950 
20 a ee 1,730 
21 ea rer eae 1,880 
22 el” apOuseh Ne wec sna 1,720 
23 (MM Cr Se 1,670 
25 BP lcleaaion = 2,090 
26 oD. canalag owas Rees eae 1,010 
27 Fe Lai acacp iat ee 
28 pee casaa les wouraenennars 1,880 
29 Pens ea aw wale ee eanae 1,840 
ROR: « Sate sccestar sie 1,540 


The average per day is, therefore, about 
1,800 messages. The superiority of the 
Baudot system over that of Meyer (Morse 
multiplex) appears now to be generally ad- 
mitted. 

——_- ae _—_ 
Proposed Telegraph Consolidation. 

Persons interested in bringing about a cou- 
solidation of the Baltimore and Ohio, the 
Postal, and the Bankers and Merchants’ Tele- 
graph companies have held frequent confer- 
ences, but no definite plan has yet been 
agreed upon. President Bates, of the Balti- 
more and Ohio, says: ‘‘Such a scheme is 
being talked of, but I am not at liberty to 
say anything about it at preseat.” Vice- 
president ‘Cummins, of the Postal, says: 











July 19, 1884.] 





BHLECTRICAL REVIEW. 








“The matter is being discussed, but it has ing Atlantic cable companies hold their hands 


not been brought to a focus yet.” 


It was | and charge their old rates. But there is no 


stated by other persons that the agrecment| doubt but that the very day on which the 


between the three companies will be based 
upon the business of the companies up to 
July 1. 

The termination of the litigation between 
the Baltimore and Ohio Telegraph Company 
and the Western Union will enable the first- 
named company to open several new wires 
East and South. The new line to Boston, it 
is expected, will be ready for business within 
a few days. The Baltimore and Ohio com- 
pany proposes to reduce its through rate from 
New York to Chicago from forty to twenty- 
five cents about the middle of this month. 

Comment and Criticism. 


The increasing number of international 
scientific congresses, whose function is the 
establishment of common points of depart- 
ure, and the unification of standards of meas- 
ure both as to dimensions and nomenclature, 
is a hopeful sign of progress towards the 
‘* millennium,” to which men of science are 
unquestionably nearer than their political 
brethren. It is delightful to find that there 
are sO many important matters concerning 
which scientific men, representing many na- 
tions and many languages, find themselves in 
perfect agreement. Although in many in- 
stances a surrender of some personal or pa- 
triotic claims has been demanded, this has 
been generally acceded to with little protest, 
to the end that universal advantage may be 
the outcome. When work of this kind is 
done, it should be done for all time to come; 
at least, what is definitely fixed upon should 
be of such a nature that it will not need un- 
doing in the near future. 

In this respect the report of the electrical 
congress is something of a disappointment. 
The congress seems to have reached its con- 
clusions in undue haste. Indeed, the elec- 
trical units, as now defined, are less precise 
and scientific than before. The reference of 
the practical units to those of the c. G. s. sys- 
tem was in itself adn.irable and satisfactory. 
With the new definitions, one. only, that of 
current strength, has a precise relation to the 
fundamental units; the others have become 
arbitrary. Would it not have been better to 
adhere to the original ohm, and to define the 
mercury unit as provisional? The new mer- 
cury unit is obtained from measurements 
that differ among themselves by more than 
two per cent. Besides, the verdict was made 
up before the results of Professor Rowland’s 
exhaustive investigation, now in process, were 
in the possession of the congress, although 
this investigation was admitted to be one of 
the most important. A provisional mercury 
unit of a hundred and six centimeters would 
have satisfied all practical demands, and 
would have been subject to such correction 
as future research indicated to be necessary. 
As the matter now stands, the elegance and 
simplicity of the system is destroyed by the 
introduction of arbitrary units, the value of 
which may some time be found to be consid- 
erably different from that now assumed. 

While the congress might have acted more 
wisely, in the opinion of many, in the matter 
of the ohm, in its definition of the standard 
of light it would certainly have done well to 
postpone action for the present. It appears, 
that, because nothing better was offered, the 
square centimeter of fused platinum was 
adopted. Although this is a matter which is 
greatly in need of adjustment, there can be 
little satisfaction in the adoption of what is, 
as nearly as may be, an impossible standard. 
There must have been a paucity of sugges- 
tions as to a suitable standard; which is sin- 
gular, considering the prominence of the 
problem of measuring intense lights. And 
in recommending that all records of observa- 
tions of atmospheric electricity and earth- 
currents should be sent to the international 
bureau at Berne, the congress simply ac- 
knowledgcd our present ignorance.— Science. 
- 

Atlantic Cable Competition. 

The present position of Atlantic cable busi- 
ness may be fitly described as ‘‘the calm be- 
fore the storm” The new Bennett-Mackay 
cable is not yet completed, and so the exist- 





new cable is opened for traftic the rates will 
be very materially reduced. More appears 
to transpire on the other side of the Atlantic 
as to the proposed tactics of the adversaries 
than on this side. 

The cable companies forming the ‘* pool,” 
we are told, are now organizing for better 
competition against the new enterprise, and 
have agreed to make a united effort to crowd 
their opponents out of the field by charging 
the extraordinary low rate of six cents per 
word as socn as the new cable is ready for 
business. The Commercial Cable Company, 
in response to this challenge, say that their 
cable, which will be complete and in good 
working order about the middle of next 
month, will carry messages for the public at 
this rate of six cents, and will be far more 
able to keep up the struggle on that basis 
than the other companies with their inflated 
stock and old cables. At the same time pref- 
erence will be given to full-rate messages— 
by which, we suppose, is meant messages at 
twenty-five cents per word—in the order of 
their filing. 

But the New York Jerald people assert 
that even if public patronage were largely 
drawn away from the cable, they could still 
find constant employment for ii; and if Mr. 
Bennett intends, as rumored, to start a daily 
Herald on this side, outside business, it is 
argued, would be of secondary importance. 
It is expected, however, that the new cable 
will take its share of all the business going, 
and this share has been sanguinely figured 
out at five million words per annum, or ten 
million words for the two commercial cables. 
It has been arranged that after the business 
handed in by the public shall come, in the 
order of transmission, press messages, other 
than those addressed to the Herald, and that 
that parper’s dispatches, except those of an 
urgent character, shall form a third and last 
class. As it is put by the Herald people 
themselves, they will ‘‘jump in” with their 
own messages at all spare times, not allowing 
the cable to have a single idle moment. 

This is all very well, but a great deal of it 
must be considered as empty talk. The 
amount of business which would flow to the 
new cable at very low rates would soon block 
out not only the Herald people, but also the 
whole of the press messages. But if prefer- 
ence is to be given to full-rate messages, those 
at the lower rate will, on account of their 
slow transmission, lose their value. 

Neither Stock Exchange, commercial, nor 
press messages allow of delay, and if the 
Herald is to fill out the pauses, its news will 
probably be very stale when it gets to its 
destination. It is also probable thai a system 
of what we might call boycotting would be 
adopted by the old companies, by which 
regular customers of the new cable would be 
excluded from their system. The struggle 
will be severe, but its issue will, we opine, 
be favorable to combination, whose manage- 
ment is in such powerful and skillful hands. 
— Telegraphic Gazette. 

——_ ae —_—_—_ 
Telegraph in Albany. 


THE FIRST GOVERNOR’S MESSAGE SENT ON THE 
WIRE—ORIGIN OF THE STATE ASSOCIATED 
PRESS—IMPROVEMENTS IN THE SERVICE— 
INTERESTING INCIDENTS. 

Telegraphing was first introduced to the 
people of Albany in 1846, soon after the per- 
fection of experiments in electricity, when 
the New York, Albany & Buffalo Company 
opened an office ‘‘for the transmission of 
words by lightning” in the old Exchange 
building, January 31. The first wire strung 
was from Albany to Utica, and later, Sep- 
tember 9, it reached Buffalo. By the middle 
of July New York city and Albany were in 
communication with each otber by a single 
wire. On New Year's day, 1847, the Presi- 
dent of the company, Mr. Faxton, of New 
York, signed articles of agreement, with the 
proprietors of The Journal and other repre_ 
sentative newspapers in the State for ex- 
change of news items. This was the origin 
of the State Associated Press. 

THE FIRST ASTOUNDING THING. 
Five days later the world was astonished 





by seeing Governor Young’s message ‘‘sent 
out by lightning,” over telegraph wires, and 
received by enterprising newspapers and pub- 
lished. The message sent from Albany con. 
tained 5,000 words, and probably was the 
first public document ever transmitted by 
telegraph to the press of the State. In the 
year 1847 an opposition was found in the 
Bain Telegraph Company, which had ex- 
tended its line to Albany from New York 
along the west shore of the Hudson and 
opened an office in the Museum building. 
THE FIRST CONSOLIDATION. 

In afew months later the House Printing 
Telegraph Company entered into competition 
with the other companies and the three strug- 
gled for existence until 1852, when the Bain 
passed into the hands of the New York, 
Albany and Buffalo Company, followed in 
1856 by the House Company. The Western 
Union Company, whose lines did not extend 
east of Buffalo, purchased the consolidation 
known as the New York, Albany & Buffalo 
Company in January, 1864. The House print- 
ing machine was in use until 1847, and the first 
discovery that messages could be taken by 
sound was made by an Albany operator and 
is recorded in Reid’s History of the Telegraph 
in America, as follows : 

TELEGRAPHY BY SOUND. 

One day in May, 1847, while an operator 
in the Albany office was receiving from Utica 
a reply to an inquiry about a train, the paper 
in his receiving-instrument suddenly stopped, 
and he lost the words then coming. Another 
operator, the late W. C. Buell, of Troy, 
sitting near at the time, said : *‘ He says the 
nine o’clock train arrived on time.” How 
Buell knew what Utica said was a mystery, 
even to himself, but he had simply done what 
all operators now do—read by sound. This 
is one of the earliest cases on record of sound 
reading. Mr. Ten Eyck, of The Hvening 
Journal, who was present, made it the sub- 
ject of an article so interesting that it was ex- 
tensively copied in Europe. 

REMARKABLE IMPROVEMENTS HERE. 

The improvements in telegraphy which are 
apparent in the Western Union office in this 
city are remarkable. The chief operator, 
Mr. M. L. Morgan, and the cashier, Mr. 
George P. Riley, have experienced what 
mutations have marked the Western Union 
Company in Albany, they having served for 
more than twenty-two years in various de- 
partments. The office in the Museum build- 
ing has finally reached a state of perfection. 
The business office on the first floor is finished 
in solid cherry and is separated from the 
manager’s and cashier’s departments by an 
unique glass railing and cherry counter. 
Convenient public desks of like wood are 
erected about the walls of the rooms. The 
operating room occupies the entire fifth floor, 
and the whole of the fourth floor is devoted 
to the batteries, in which there is an aggre- 
gate of 3,200 cells. 

THE CORPS. 

Mr. Frank W. Sabold is the manager. His 
corps consists of Mr. Riley, cashier, with two 
bookkeepers, Messrs. John J. O’Connor and 
C. $S. Follett; five clerks, Messrs. E. D. 
Osborn, J. T. Seery, T. F. Callahan and H. 
A. Mooney, with Mr. M. A. Feeney, delivery 
clerk; two office boys and thirty-two messen- 
gers in one department. Mr. H. V. Shelley 
is the night manager. In the operating de- 
partment are Mr. M. L. Morgan, chief opera- 
tor, Mr. 8. C. Rice and Mr. C. C. King, as- 
sistants, thirty-one operators and three office 
boys. These do not include the attaches in 
the seven branch offices in the city. The 
equipments for this office must have cost an 
inestimable sum of money, as they consist of 
most-complicated and accurately-working 
machines invented for use in telegraphing. 


THE APPARATUS. 


There are five sets of quadruplex and one 
set of duplex instruments, thirty-nine sets of 
Morse instruments, thirteen sets of repeaters, 
and the most wonderful of all is a complete 
apparatus for electrical testing and measur- 
ing. These last-named instruments were made 
by Professor Siemens, of London, England. 
They are most delicate and handsome, yet 
their appearance would scarcely indicate 
their importance. By this apparatus 
‘*line tronbles” are located accurately fou 
great distances, so that instead of going in 
search of the defect, as was the custom a few 

ears ago, the linemen are directed to the 
ocation of the disturbance by machinery. 
When one considers that from this office all 
the lines within a radius of one hundred miles 
are cared for, the great value of these instru- 
ments becomes apparent. 
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.--. Card telegrams are much in use in 
Paris. There are two kinds of them—one 
like the ordinary postal card in form and 
color, and the other blue, and capable of 
being so closed as to conceal the writing. 
They are large enough to contain a message 
of fully sixty words. When a card is dropped 
into the card-telegram box of the nearest 
telegraph office, the official in charge picks it 
up, and has it transmitted through one of the 
pneumatic tubes which extend all over the 
city, thus insuring its delivery at the place to 
which it is addressed in less than half an hour 
from the time it is posted. 

.... Aremarkably laughable incident oc. 
curred near this city during a thunder storm 
a few days ago. The workmen who are 
stringing the new telegraph line had a coil of 
wire partly up on the insulators while the 
main coil was still on the reel in the wagon. 
There was a vivid flash of lightning, and the 
man who was attending to uncoiling the roll 
of wire was seen to spring from the wagon, 
drop upon his knees in the muddy road, and, 
amid the descending torrents of rain, was 
heard to pour forth a fervid prayer and at 
the same time confessing his past sins. It 
took the rest of the gang some minutes to 
convince the man that he was not struck with 
lightning, but had been merely shocked by an 
overcharge of electricity.— Od City Blizzard. 

... Within the last few months many 
improvements in the telegraphic department 
of the Reading Railway have been made. 
Telephones have been placed in offices where 
operators are not required. The Fourth 
Street office, Philadelphia, bas been thor- 
oughly renovated, and new tables, instru- 
ments, switchboard, and many new circuits 
are among the paraphernalia of the office. 
Eighteen instruments are in place, and the 
oftice is under the management of Mr. H. G, 
Kepler, who is well liked. Wm. Mishler is 
chief operator. The Atlantic City line has 
been connected at Winslow Junction, giving 
a through wire from the former point to 
Jersey City via Philadeiphia. The Reading 
covers a large territory, and the interchange 
of telegrams is heavy. 

. M. Seligmann-Lui concludes by adduc- 
ing figures to show that the cultivation of gut- 
ta-percha would be commercially successful. 
From the chief market, Singapore, 14,500 
pikuls were exported in 1876, and 62,000 
pikuls in 1881. Prices have doubled and 
quadrupled since 1875, and even at the pres- 
ent value the article is scarce. An almost 
limited demand exists for it, and large quan- 
tities could be easily placed at remunerative 
prices. The price of gutta-percha of me- 
dium quality and mixed with impurities is at 
least six times that of coffee and thirteen 
times that of sugar. There is little doubt 
that the cultivation of gutta percha will pay, 
and as there is great danger of the supply 
at some time or other being exhausted, it is 
to be hoped that M. Seligmann-Lui’s recom- 
mendation will be acted upon. 

.... The telegraph lines in Tunis are ex- 
clusively in the possession of the French 
Government, and have been much extended 
since 1881. Formerly only a line along the 
Tunisian coast to Algeria was used, also one 
to Sfaks in the south, and one via El-Kef 
to the Algerian frontier, but now the 
telegraph penetrates not only the whole of 
the north of the regency along the line of 
railway Tunis-Ghardiman, but the whole of 
the interior. Kairuan in the center, and 
Gaffa in the south, are now within its reach. 
There are nearly 50 stations, of whick half 
have a military and the other half a civil 
character. The staff numbers about 200. 
Cable communication to Sicily, which ex- 
isted formerly, is at present interrupted. It 
is to be hoped that the Tunisian telegraph 
system will soon be extended to Tripoli, which 
is now connected with Malta by an English 
cable. The charges for the use of this cable 
are stated to be so enormous that the Tripoli- 
tans would avail themselves with advantage 
of the connection céa Tunis and Algeria with 
Europe. 
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** Mr, J, A. Pond, of the New Zealand 
Institute, has given an account of the rare 
discovery of platinum ina vein. Ithas been 
found in octahedral crystals in a quartz vein 
in the Thames gold district. 

* * At the Turin Exhibition a street rail- 
way is to run from the Piazzo Carlo Felice 
to the principal entrance of the building. 
The motive power will be supplied by elec- 
tric accumulators invented by Signor Nigra. 

* * An international exhibition of metal 
work is to be held next year at Nuremburg, 
which will contain specimens of the art of 
the worker in brass and copper, together 
with the machinery and appliances used for 
metal work The exhibition will be open 
from the middle of June to the end of 
September. 

* * A New Mexico paper announces the 
remarkable discovery of a vein of natural 
coke at Los Cerrillos. The vein is three feet 
thick, and lies between a stratum of bitumi- 
nous and anthracite coal. The coke has the 
appearance of the manufactured article and 
burns with a clear, bright light. It has been 
tried in furnaces as being better, if anything, 
than the coke made in ovens. The theory of 
the phenomenon is that the vein was origi- 
nally coal, and was brought to a white heat 
at the big upheaval thousands of years ago. 
Water coming in contact with the bed of the 
burning bituminous coal cooled it off and 
turned it into coke. 

** A recent edition of the New Orleans 
Picayune was printed on paper made of 
bagasse, the refuse of sugar cane after the 
juice is squeezed out. This event has created 
a stir in several quarters. The sugar planters 
of Louisiana, who have burned this hitherto 
worthless stuff to get rid of it, now see a pos- 
sibility of making money out of it, and a few 
enthusiasts reckon that it will be nearly as 
profitable as the sugar crop. Within a gener- 
ation the cust of producing paper has been 
greatly lessened and the quantity produced 
enormously increased by the discovery of 
economical ways to use new fibers as material 
for this commodity. 

* * Mr. Reckenzaun, the Hugineer is in- 
formed, is endeavoring to overcome the va- 
rious difficulties connected with the use of 
secondary batteries, and has worked out a 
system for working street railways electri- 
cally at a smaller cost per car mile than is 
possible either with horses, steam, or com- 
pressed air. The rails laid down for horse 
traction are sufficiently strong for his car, 
and the load is distributed in such a way 
that with a car loaded to its maximum num- 
ber of 46 passengers the pressure upon any 
pair of wheels will not exceed two and one- 
half tons. The motor, which was exhibited 
at the Society of Arts, London, is light in 
comparison to the power it develops. 

* * M. Lazare Weiller has conducted a 
series of valuable experiments with the object 
of ascertaining the relative electric conduct- 
ivity of metals, submitting the results to the 
Societe Internationale des Electriciens. They 
are referred toa pure silver wire, one millimeter 
in diameter, and having a resistance of 19.37 
ohms per kilometer at 0 degree Celsius, as a 


standard. The following are his figures: 
STANDARD 
Pure silver... - 00800 eas ..-. 100 00 
PONG CONDE ionic nccnstesccesecea 100.00 
Silicon bronze (telegraph)........... 98.00 
Alloy of equal parts silver and copper 86.65 
yy eee eee seas 78.00 
ee ee ee ee rere 54.20 
Silicon bronze (telephone)........... 35.00 
OE ECCT oe 29.90 
Phosphor-bronze (telephone)......... 29.00 
Alloy of equal parts silver and gold.. 16.10 
SN SIRs deans wsiorgericcicemeeae 16.00 
Pure Banca tin......... iS ieuceTaea 15.45 
Ten per cent. taluminium bronze... .. 12.60 
a. eee ae espa taciecne 12.00 
Pure platindMm. ....60.66.000+60:0. oédicewe- Se 
WONG TOME i 6.0.0:65:0::5:0 Cayce cease en 8.88 
Pure nickel...... Eee wees awgee 7.89 
Antimony..... BO er eee 3,88 





** The New York, West Shore, and | adandoned. So far, it is understood, the 


Buffalo Railway is equipped for eleven miles 
near West Point with elec’ric block signals. 
Great precautions and large expense were 
incurred in order to pass West Point without 
interfering with the facilities for artillery 
practice, which was so far accomplished that 
nothing but a wild shot can touch the track 
or train upon the track, A wild shot was 
fired, however, a few days since and a 400 
pound shot struck one of the 67 pound rails. 
The long angle fish plates broke, and the rail 
was forced out in the middle into a U form. 
Danger signals were immediately set in both 
directions by electric apparatus, which, if a 
train had been approaching within a little 
distance, would doubtless have prevented a 
serious accident. 

* * At the monthly meeting of the Board 
of Managers of the Franklin “Institute at the 
Institute, the preparations for the Electrical 
Exhibition were reported as progressing 
favorably and rapidly. Many appliances 
for telpherage, or carriage by electricity, and 
telemetry, or measurement by electricity, 
have recen'ly been entered for exhibition. 
Over six hundred volumes of works on 
electricity have been receivcd and catalogued 
for the historical library in course of forma- 
tion. The Board of Public Education has 
made arrangements to allow the pupils of 
each of the public schools in the city to visit 
the exhibition. A series. of lectures are 
being arranged to take place, to be delivered 
by the most prominent men engaged in the 
study of electricity in this country and in 
Europe. 

* * A Southern journal, which appears to 
have given much attention to the matter, 
tells us that the amount of capital invested 
in manufacturing and mining enterprises in 
the Southern States, during the first two 
months of the current year, was $28,200,000. 
Of this sum the largest portion was invested 
in Kentucky, where $6,851,000 were repre- 
sented in various industries. Capital to the 
amount of $5,210,000 was placed in Alabama, 
and in other States the following sums were 
invested : Virginia, $3,830,000; Texas, $3,- 
593,000; Georgia, $2,074,000; Maryland, 
#2,015,000 ; North Carolina, $1,227,000. It 
further says that the cotton mills now build- 
ing and those started since the first of the 
year add more than 100,000 to the number of 
spindles now in the South, and will repre- 
sent an outlay of more than $3,250,000. 

** A process for nickel-plating without 
the battery has been described by Stolba, 
who claims that by means of it he is able to 
coat satisfactorily small articles of zinc, cast 
and wrought-iron, steel, and copper. A con- 
centrated solution of chloride of zinc, diluted 
with twice its volume of water, is boiled in 
a copper vessel, adding a few drops of mu- 
riatic acid should there appear a precipitate 
of basic chloride of zinc. When the intro- 
duction of a small quantity of powdered 
zine causes a deposit of zine upon the vessel, 
enough chloride or sulphate of nickel is 
added to the bath togive it a distinctly green 
color, and then the previously cleansed arti- 
cles are plunged into the liquid in contact 
with zinc, where they are allowed to remain 
for about 15 minutes, the boiling tempera- 
ture being kept up meanwhile. If the ob- 
jects are not at first coated sufficiently, the 
immersion is repeated until the desired thick- 
ness of deposit is obtained. 

* * The ancient city of Antwerp is about 
to add one more to the plethora of forth- 
coming exhibitions. It proposes to hold a 
Universal Exhibition next year, and a com- 
mittee of organization was recently con- 
stituted under the presidency of M. Victor 
Lynen, an influential merchant of Antwerp. 
The committee are, says the Machinery 
Market, certainly going about their business 
in a more energetic and promising fashion 
than their neighbors did at Amsterdam. 
They have decided that this exhibition must 
not be a financial speculation, but a national 
undertaking. They, therefore, offer to the 
public the greater portion of the capital of 
the Societe Anonyme, which was constituted 
for the organization of the exhibition. The 


| result of the sale of the 13;100 shares thus 
| offered will show whether the project can be 
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support accorded has been very encouraging. 
On the whole, although we have now-a-days 
far too many ‘‘ Universal” Exhibitions, the 
scheme, from an exhibitor’s point of view, 
seems worthy of support. If, however, the 
exhibitors do not profit by it, the city of 
Antwerp probably will and deserves to, for 
‘*Busy Belgium” is just at present expend- 
ing some £4,000,000 on the improvement of 
its port and commercial facilities. The 
committee state that this universal exhibition 
will take place under particularly economical 
conditions. 
———_-a>e—___—_—_ 


On the Causes of Disturbance in Tele- 
phonic Communications. 


According to the observations made by M. 
D’Arsonval, it appears that the nerve of the 
frog, which has always been regarded as the 
most perfect of all galvanoscopes, is 200 
times le-s sensitive than the telephone. But 
the experiment of M. De Moget proved that 
the amplitude of vibration of the plate of the 
transmitter is 1,800 times greater than that of 
the corresponding receiver, and, without 
considering the losses sustained upon the 
line, we must attribute a considerable portion 
of the results obtained in telephony to the 
perfection of the organ of hearing. 

Whatever may be the cause of this extreme 
sensitiveness, it exists, nevertheless, and must 
be taken into consideration if we wish to 
eliminate the disturbing effects which dis- 
guise or diminish the power of the voice. 

The causes of these disturbing actions 
exist, either at the transmitting station, on 
the line, or at the receiving station, but very 
often at all three of them at the same time, so 
that an analysis of the special conditions iu 
each case, says Mr. E. Van Hoey, in L’Inge- 
nieur Conseil, becomes absolutely necessary. 

Taking into account only the essential 
parts: A microtelephonic station comprises a 
microphone transmitter with battery, a call 
bell with or without battery, and a telephone 
receiver, and a purely telephonic station; a 
call bell with battery and a telephone serv- 
ing at once as transmitter and as receiver. 

Most generally, all this apparatus is as- 
sembled upon one board, which is fixed to 
one of the walls of a room where the speech 
is transmitted and received. 

So long as we have a purely telephonic 
communication, this mode of grouping all 
the elements of a station has no disadvan- 
tages; but when this arrangement is used for 
a microtelephonic station, inconveniences 
may result in certain cases, as we shall see 
directly. 

The battery most generally used for tele- 
phony is the Leclanche, with porous cell. It 
is composed, as we know, of a glass jar con- 
taining a solution of chlorhydrate of am. 
monia; in this is immersed a porous vessel, 
which contains a mixture of carbon and per- 
oxide of manganese, surrounding a plate of 
carbon. This latter forms the positive pole 
of the battery, the negative pole being a zinc 
rod immersed in the solution of chlorhy- 
drate. 

Without describing accurately all the reac- 
tions which take place during the passage 
of the current, we may say that there is, on 
one hand, a formation of oxychloride of 
zine, and, on the other, the reduction of the 
peroxide of manganese with disengagement 
of ammoniacal gas. From this we may con- 
clude that in putting into the battery suf- 
ficient water to insure its working properly, 
we must avoid inundating the mixture con- 
tained in the porous cell; for a too strong 
imbibition of the carbon and peroxide of 
manganese would result in preventing the 
disengagement of ammoniacal gas and pro- 
ducing polarization of the element. 

In this case the battery would not work as 
well, the current strength would be lower, 
and consequently the speech in the receiving 
apparatus would not be as loud. We think 
that it is best to have the liquid in the glass 
vessel one-half of the height of the porous 
cell. 

This precaution does not seem to be taken 
generally, if we consider the rather numerous 
cases of batteries in which the porous cell is 





reasons, it should be specially attended to in 
installations of this kind. 

If we now examine the phenomena which 
occur in a battery in the normal state of con- 
struction and mounting, and which is placed 
in a position where the temperature is more 
or less high, we shall soon see that crystals 
are deposited at once upon the glass vessel, 
upon the porous cell and upon the zinc rod. 

Following this examination mcre atten- 
tively, we observe that these crystals are not 
of the same nature, and, whilst the first are 
formed of chlorhydrate of ammonia, chloride 
of zinc enters into the composition of the 
second. 

The following experiment, which may be 
made for this purpose, completely proves the 
difference of substance of the crystals, which 
are deposited upon the vessel and upon the 
zinc : 

Having thrown chlorhydrate of ammonia 
into a glass vessel containing water up to 
one-third of its height, and placed in a room 
having a mean temperature of about 15° C., 
we may observe, at the end of the third or 
fourth day, the presence of a light deposit of 
salt forming a band above the surface of the 
liquid. This band increases continually in 
width, and after about a month reaches the 
top of the vessel, and then re-descends in a 
progressive manner upon the outside of the 
receptacle, and reaches the bottom in about 
two months and a half. 

Whilst the band is developing thus daily, 
the deposit of salt which forms it, and which 
appears at first like a sort of dew, offers suc- 
cessively more abundant and more regular 
crystals, which constitute the creeping salts. 

They creep, in fact, actually along the 
surfaces of the cells, and, as soon asa slight 
layer is produced by the evaporation of a 
portion of the liquid, this, drawn up by capil- 
lary attraction between the walls and the 
small crystals already formed, strengthens 
and regulates them. 

If, after having proceeded in this manncr, 
we continue the experiment by immersing a 
rod of zinc in the solution of chlorhydrate, 
we perceive no change in the phenomena, 
which remain as they were. No chemical 
action is manifested by any change whatever 
of the creeping salts, nor are any crystals 
deposited upon the zinc rod. 

It results from these facts that the crystal- 
lizations which we observe upon the vessels 
are different from those upon the zinc, and 
that the first, which are produced in a liquid 
containing only chloride of ammonium, can 
only be formed from this salt. 

Those, on the contrary, which cover the 
zinc, and which only exist in batteries which 
have already worked, are formed of the 
chloride of this metal, as M. Wurtz said, in 
his dictionary of chemistry. 

This last point may, however, be explained 
as follows : 

The chloride of zinc which is produced under 
the action of the electric currents requires, in 
order to be dissolved easily, a liquid contain- 
ing chlorine, and as soon as this becomes de- 
ficient it is deposited in the form of crystals, 
falling to the bottom of the receptacle. The 
formation of the creeping salt, which im- 
poverishes the chloruretted liquid intended 
to dissolve the salt of zinc, is therefore the 
cause of the deposit of crystals from it. 

Therefore, in order to have a good repro- 
duction of the speech, we know that it is 
important that the battery be in special con- 
ditions, which, although not completely pre- 
venting the formation of the creeping salt, 
nevertheless retards it. 

The presence of these salis, in fact, leads 
directly to a diminution in the quantity of 
active liquid, and causes during the working 
of the battery tbe formation of crystals upon 
the zinc, which prevent it from being at- 
tacked, and increase the resistance of the 
element. 

We have seen that a certain degree of heat 
sensibly favors the production of crystals of 
chloride of ammonium upon the vessels, and 
that the condition necessary for retarding 
this as much as possible is placing the bat- 
tery in a place where the temperature is low. 





It follows, therefore, that by grouping upon 
i the same board all the apparatus of a micro- 


realized, or whether it will have to be too much submerged, although, for several telephonic station, including the battery, the 
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desideratum mentioned above cannot be 
realized under all circumstances. 

No more need be said on the subject of dis- 
turbances caused by the special conditions of 
the battery. 

We will now study the microphone trans- 
mitter, which forms the sccond apparatus of 
a microtclephonic station. 

The most important element which enters 
into its composition is certainly the carbon, 
of which the nature and condition exercise a 
very great influence upon the loudness and 
clearness of the speech. 

It must not be powdery, for instance, for 
by the vibrations, which are, so to speak, 
continual, to which the apparatus is sub 
jected, the molecules of carbon are accumu- 
lated between the contacts and produce a dis 
agreeable crackling which accompanies the 
voice. 

Other organic powders (dry, like the first) 
produce, moreover, the same effect, and like 
them may be momentarily dislodged by a 
few sharp blows given by the person speak- 
ing upon the box of the transmitter where 
these derangements appear. 

Very often M. Carré’s electric light carbons 
are used. These are prepared by pulverizing, 
compressing and subjecting to a high temper- 
ature in crucibles a mixture of very pure 
coke in fine powder, calcined lamp black and 
syrup of sugar. 

On examining with a lens a carbon thus 
prepared, we find a certain number of small 
white points apparently formed of crystals of 
sugar not completely carbonized. They exist 
tolerably regularly in the entire mass of car- 
bon, and impregnate the surface with a slight 
dampness, which by their nature they extract 
from the surrounding air. This effect is soon 
followed by the disintegration of the carbon 
and the formation of a humid powder, which 
is very hard to detach from the contacts. 
We may, however, do this by passing a strip 
of very clean paper over them. 

In order not to be obliged to do this too 
often, it is desirable to remove the cause of 
the formation of this sort of powder, by re- 
moving every trace of the white points by 
perfectly polishing the surface of the carbon, 
so as to give it the appearance of a metallic 
body. 

There remains now only avery little to be 
said about the bell, the line and the telephone, 
which form the last parts to be examincd. 

As regards the bell, we may clearly state 
that the preference should be given to the 
magnetic bell ; that is to say, that working 
without a battery, because of the numeroug 
advantages which it possesses, amongst 
others, the insuring of better contact. This 
removes one cause of weakness of voice 
which occurs rather frequently in apparatus 
where this contact is only made in an imper- 
fect manner. 

The line is sometimes also the seat of dis- 
turbances, especially when it has a rusty or 
badly soldered joint, for then the resistance 
of the circuit increases, and the intensity of 
the current is consequently diminished. 

It may happen, also, that the wire touched 
a conductor in communication with the earth; 
another line, for instance. In this case, the 
leakage thus accidentally introduced dimin- 
ishes the resistance of the circuit and in- 
creases the total current strength which is 
divided at the point of contact in inverse pro- 
portion to the resistances of the paths open 
toit. Cons quently, the current which actu- 
ates the telephone receiver is always weaker 
than when theline is in the regular condition, 
that is to say, when there are no abnormal 
leakages. 

A similar weakening of the current may 
result from the bad insulation of the line 
upon the poles, as well as from the employ- 
ment of a bad communication with earth. 

As regards the telephone, we may say that 
the only defect which it can present is an 
undulation which the vibrating plute takes 
when the apparatus is kept in a damp place, 
or when it serves as a transmitter. In these 
conditions, in fact, the aqueous vapor is con- 
densed upon the plate, and attacks the metal 
with whatever varnish it may be covered. At 
the point where rust is formed, that is to say, 
at the center which is most exposed to damp- 
ness, the plate is no longer in its normal 





condition, and owing to the combined action 
of this dampness and the attractive force, it 
takes a concave curvature toward the middle 
of the apparatus. 

This modification sometimes causes the 
plate to stick to the magnet, and prevents all 
speech. It is necessary in this case to heat 
the apparatus, the plite then resumes its 
original form. Sometime the defect is not as 
pronounced, but it has always enough influ- 
ence to alter the tone of the apparatus. 

Thus are expressed broadly the causes 
which produce a weakening of the voice in 
telephonic communications, and the means 
of preventing or lessening them. 
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The Limit of Telephonic Development. 


It would be somewhat early days to dis- 
cuss the limit of telephonic development in 
this country, where its progress has been 
stunted by numerous restrictive enactments. 
But it is not surprising to find our American 
cousins considering the question, what high- 
est telephonic development may reasonably 
be expected? In the United States the tele- 
phone has taken root, and flourishes in no 
ordinary degree, and so utterly unhampered 
has its extension been in tkat country, that 
the maximum development may, perhaps, be 
almost reached in the oldest telephonic terri- 
torics. There would, of course, be room for 
a certain rate of increase of subscribers in pro- 
portion to the increase of the population and 
the progress of trade and commerce in such 
districts; still, at moderate prices, and with 
all facilities within reach, it may be taken 
for granted that three or four years would 
suffice to thoroughly introduce the telephone 
system in a given area. Such an area ap- 
pears to be that of the New England Tele- 
pone and Telegraph Company, which con 
tains some of the oldest telephonic territory 
in the States. Taking twelve of the princi 
pal cities in its district, we find that the pro- 
portion is one telephone to every 83 of popu- 
lation. Taking, on the other hand, twelve 
of the principal cities in the Erie territory, 
and estimating the population from the most 
reliable data at hand, we find that the propor- 
tion is one telephone to about 105 of the 
population. As to the progress of this latter 
district, which is operated by the Erie Tele- 
graph and Telephone Company, the state 
ment made by the directors of that Company 
to the meeting of shareholders held on the 
9th inst. furnishes full particulars. While 
on June 1, 1883, the number of subscribers 
connected was 5.739, it had grown to 8,942 
on March 31, 1884, showing an increase of 
3,203 subscribers in ten months. Referring 
to the possible limit of the increase in sub- 
scribers, the directors fully expect that they 
will also reach the rate obtained in the New 
England district, and, considering the prog- 
ress made during the ten months, it would 
appear that this is not by any means an over- 
estimate. We cannot help envying our 
Americapv cousins the unrestricted develop- 
ment of their telephone systems, and as nat- 
urally we are inclined to ask ourselves, what 
migh' not be achieved in this country under 
similar circumstances? A rate of one tele- 
phone to 83 inhabitants, if applied to our 
large manufacturing districts, where a simi- 
lar development as in the New England or 
the Erie districts might be expected, would 
give enormous figures — figures compared 
with which the present numbers of subscrib- 
ers to the telephone exchanges in this coun- 
try (about 11,400) are utterly dwarfed. We 
cannot, of course, expect to obtain a tele- 
phone to 83 inhabitants throughout the Uni- 
ted Kingdom, but then this would work out 
to almost half a milliou of telephones; and, 
all things considered, there is no doubt 
that the number of telephones in the country 
might some day be written with six figures. 
Unfortunately, with the unreasonable and 
unfair gagging policy pursued by the Post- 
master-Gceneral, there is at present little 
chance of progress being made which, in the 
remotest degree, could be compared to that 
achieved in the United States; but we can- 
not believe that the public will much longer 
put up with the present state of things, The 


granted to the telephone companies may be 


' expected to grow to very large dimensions’ 


for the feeling is becoming very general tha‘ 
mistaken views as to the protection of the 
telegraph revenue must not prevail against 
the interest of the public.—TZhe Telegraphic 
| and Telephonie Gazette, London. 
———_ +gpde 
It costs forty cents to telegraph nine 
words from Philadelphia to West Philade!- 
phia, and it takes five hours for th» message 
to reach its destination. The people com- 
plain, but they should not do so. Forty 
cents for five hours of the company’s time is 
cheap. 
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—— It often occurs in establishments sup- 
plied for the first time with electrical appli- 
ances that engineers and others are placed, 
after a short period of instruction, in charge 
of dynamos and electric motors. To these 
men, experienced as they may be in steam 
engineering or as firemenin charge of boilers, 
the introduction of electrical terms applied 
to systems of lighting, and the unfamiliar 
names given to machines and their parts are 
confusing and mystifying. In one of our 
large factories, after the dynamos for incan- 
descent light had run only a few hours, the 
bearings of t_e commutators showed signs of 
heating. Following out the practice per- 
taining to similar difficulties in steam en- 
gines, the person in charge of the motor tried 
the effect of plumbago mixed with lubricat- 
ing oil. The result was, as might have been 
expected, the plumbago applied to the com- 
mutator being an excellent conductor, a 
short circuit was formed, rendering it neces- 
sary to stop the dynamo until the difficulty 
was remedied. 

After this experience the engineer, a most 
capable man in the sphere to which he was 
accustomed, carefully removed the disturb- 
ing element, and remarked the next day, that 
“since the commodore had the lumbag» the 
trouble was over.” 

—— Our contemporary, London Engineer- 
ing, calls attention to a very interesting in- 
stallation that has just been completed at 
Lindon Park, near Hawick. in Scotland, the 
residence of Mr. Walter Laing. The grounds, 
within which the residence is situated, are 
traversed by a small stream, which is a feeder 
of the Teviot, and that has been taken advan- 
tage of to obtain the power for producing 
the current. The number of lights required 
were estimated to absorb about eight horse- 
power, which was more than could be ob- 
tained directly from the stream in dry 
weather. It was determined, therefore, to 
construct a reservoir in the bed of the rivu- 
let, in the shape of a small lake of about an 
acre in extent. The stream may be depended 
upon to give in the drie:t weather a minimum 
of 80 cubic feet of water per minute, which, 
teing stored in the reservoir during the day, 
is found to be more than sufficient for working 
the turbine, which requires 270 cubic fect of 
water per minute, with a fall of about 18 
feet. It is connected by means of a short 
belt with a Siemens self-regulatiag dynamo, 
capable of supplying the requisite current 
to 70 Swan incandescent lamps of 16 candle- 
power each. Altogether, however, about 
100 lamps have been fitted up; and of those 
70 can be worked at once, and all or any can. 
be turned on or off at pleasure. In most 
cases the lamps are of 16 candle-power, but a 
few of them have twice that lighting power. 
About 80 lamps are distributed through the 
house, no other kind of light being provided 
for. Swan lamps are fitted up in the stables, 
and there are twelve outside in the avenue, 





all of wh‘ch are controlled by means of one 
switch near the hall door, and can either be 
lighted or extinguished at pleasure. The dis- 
tanceof the turbine and dynamo fromthe house | 
is about 850 yards, and that from the house to 

the lodge about 400 yards, so that a circuit ap- | 
proaching a mile in length must be traversed 

by the electric current in reaching the far- | 
thest lamp. Neither turbine nor dynamo re- 
quires much attention, practically all that is | 
necessary being to turn on the sluice valve, | 
which admits the water to the turbine when | 


the lights are needed. For stopping the tur- 
bine at night, when the lights are no longer 
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—— When the electric lighting of 
Paris Opera is completed there will be no 
fewer than 4,000 glow (incandescent) lamps 
distributed throughout the house. 





The Marshalltown Electric Light & 
Power Company, Marshalltown, Iowa, is 
now in successful operation. Their powcr 
is furnished by a Westinghouse automatic 
evgine of 65 hor:e-power. 

Small boys who are in the babit of 
tossing wircs over the cables or wires of the 
electric companies may well take warning 
from the fate of a Connecticut child who 
was instantly killed by diverting the current 
from an electric light wire. 

—— Mr. Crosby, General Superintendent 
of the Ohio Paper Company, says that the 
Edison incandescent plant in their mills at 
Niles, Michigan, has been in operation ten 
months satisfactorily, and that $5 will cover 
all expense of repairs on the machines to date. 
The extensive use of electric lights in 
a number of prominent buildings in Chicago, 
adds greatly to the appearance of down- 
town streets during the evening. The excel- 
lent qualities of the lights displayed on the 
State and Monroe street fronts of the Palmer 
House are especially noticeable. The West- 
ern Electric Company, of Chicago, have 
placed over thirty of their lights in this hotel 
during the past few weeks. 

— MM. de Meuron and Cuenod, of 
Genoa, have fitted up the appliances for 
transmitting 30 horse-power by electrical 
agency to a distance of nearly 4,000 feet 

hrough a copper wire .276 inch in diameter, 
(No. 2, new gauge,) at the works of MM. 
Blosch-Neuhaus, Biel, Switzerland. The 
Thury dynamo-electric machines are used, 
and run at 50) revolutions per minute. 
These machines are multipolar, in the form 
of a hexagonal prism, the armatures resem- 
bling those of the Siemens machines, but 
differing in the method of the 
wires. 

—— At Waterbury, Conn., a new company 
just organized, expect to have a system in 
runving operation about July 23. The sys- 
tem to be used here is the Thomson-Iouston 
of Boston, one that has been selected after 
careful examination of the different systems, 
and is without doubt the most perfect and 
complete in use anywhere. The plant will 
be located in a new building, 30x80, erected 
on the vacant lot near the works of the 
American Ring Company, where everything 
is now being put in readiness for the start. 
The station is equipped with a 100-horse 
power boiler and two 50-horse power Arming- 
ton & Sims high-speed engines. The plant 
has a present capacity of 120 are lights of 
2,000 candle power each. The company ex- 
pects to have the 40 lights which it intends 
to start with, so as to soon supply the cus- 
tomers who are now awaiting patiently the 
completion of the apparatus. 

—— The invention of the dynamo-electric 
machin: s his been largely discussed for some 
time. Some electricians, says the Bu/letin 
de la Compg te Internationale des Telephones, 
jealous of the incontestable success of the 
Gramme machine, have endeavored to find 
predecessors and have striven to diminish its 
merits. They have opposed to it the Paci- 
notti ring, the superiority of which Professor 
Sylvanus Thompson has lately claimed to have 
established. Wehave notto1efute such opin- 
ions; the following dispatch, addressed from 
Turin this weck to M. Gramme, decides the 
question absolutely: ‘‘Gramme, 15, Rue 
Drouot, Paris —The Judges and organizers 
of the Turin Electrical Exhibition, assem- 
bled in banquet, salute Monsieur Gramme, 
the first inventor of industrial dynamo ma- 
chincs.” Even the compatriots of Pacinotti 
recognize in M. Gramme the inventor of the 
industrial machines; this is, in our opinion, 








coupling 


ee ae bit. '© | required, a simple electrical arrangement has | the best proof that the latter could claim, 
agitation in favor of proper facilities being peen designed, by means of which the sluice and we join heartily in the homage of the 


‘valve can be closed from the house. 


electricians of Turin. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
8, 1884. 


301,499 Conducting cord for telephones ; Milo G. 
Kellogg, Hyde Park, Ill., assignor to Western Elec- 
tric Company, Chicago, Ill. 

301,547 Apparatus for forming sections of under- 
grouhd electrical conduits of plastic material ; Ben- 
ezette Williams, Chieago, II. 


301,550 Electric are lamp; Clinton M. Ball, Troy, 
N. ¥. 

301,551 Electric are lamp; Clinton M. Ball, Troy, 
N. ¥. 

301,569 Electro-magnetic clock; Augustus 8. 


Crane, Newark, N. J. 

301,601 Means for operating secondary clocks ; 
Charles Almon Jackson, Lawrence, Mass. 

301,602 Electric motor; Charles Almon Jackson, 
Lawrence, Mass. 

301,6(3 Telephone system; William A. Jackson 
and William R. Cole, Detroit, Mich., assignors to 
the Western Electric Company, Chicago, III. 

301,601 Telephone system; William A. Jackson 
and William R. Cole, Detroit, Mich., assignors to 
the Western Electric Company, Chicago, III. 

301,645 Combined fire-alarm and time detector ; 
James A. Tilden, Hyde Park, Mass. 

301,655 Binding post for electric wires; Jobn 
Young, Chicago, II1.. assignor to the Western Elec- 
tric Company, same place. 

301,749 Telephone ; Nathaniel Parks, Deansville, 
and Frank J. Callanen, Utica, N. Y. 

301,768 Electric stock indicator; Albert Buttles 
Smith, New York, N. Y., assignor of three-fourths 
to John W. Dexter, Edward Dexter, and Erastus G. 
Knight, all of same place. 

301,805 Transmitting device for primary electric 
clocks and means for actuating secondary clocks 
thereby ; Charles L. Clarke, New York, assignor to 
Telemeter Company, same place. 

301,887. Railroad electric signal apparatus ; Chas. 
A. Scott, Boston, Mass., assignor to the Umon 
Switch and Signal Company, Pittsburgh, Pa. 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va= 
rious other Foreign patents may also 
be obtained, 





Average Market Quotations of Battery 
Supplies for the Week Ending July 
19th, 1884, 


Leclanche Disque Cell, complete... .$1.25 
” Prism ‘“ ee ey 


we Prisma; per pelt... <...<- $1.00 

= Carbon Mounted...... on eee 
“ Er erra * 
ee Sal Ammoniac, in bag........ 8c 
ni Sree $1.10 

bs CUOE BOE as: ttces< 600% sess, Se 
ae Amalgamated Zinc..........10e. 
we Rubber Bands, per pair...... .6c. 


Chlorine Battery, per cell...........%1.25 

Law Battery, per cell............... $1.25 
‘* Jar and its Rubber Ring 25c. 
‘* Cover, with small Carbon sealed in 35ce. 





Large Carbons, €achh....<.0ccc2. BC. 

** Carpon Connector......ccerccces UC, 

ae gk a 

a | re « te 

** Zine and its Rubber Ri - 12¢. 
Bergman & Haid, per cell......... - + -$1.20 

Crow foot, 6x6, DEF COM. 6:6.6.6.0:0.6:0:v0-00-604 000. 

CE BE 6.6 he hard cdeevineesrt ene 

OO EE Fc: c- cee dedinwccaminuweoscceee 

OR ociancundenewd@agccneene sae 

Sal Ammoniac, perIb..........20.00+0.8e. 


Dias VARIG, TOP IR o0sccce cee coeen cde 
a 2 ee 
Balninte OF SIGS 6.8 6.0 66:50:4:2-000000800. 2550s 
Battery SYTNGC. «60006 0scccse v0.00 occ ls OUee 
| eee meer: |e 
FIVOFOMCUEE,, 6.6.5.6 cccescessee seuss 
Send to our advertisers for price lists. 
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WANTED. 


Position wanted by an Electrical 

Engineer, long experienced in 
Electric Lighting and Manufac- 
turing Electric Light Apparatus. 
Address B, Care of Electrical 
Review, New York. 





BUSINESS NOTICES. 


A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- | 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, Clarke B. Hotcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 

AMERICAN Evectricat Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR ComPANY, New York. 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE W1RE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


Insu- 


ARMINGTON & Sims, Providence, R. I. Engines 


for Electric Lighting and general use. 


Austin GALLAGHER, New York, Keith Electric 
Light System complete for Are Lighting. Stock for 
sale. 

BAXTER Evectric Ligut ComPANy, 
The Baxter Lamp. 

A. M. Youn, Waterbury, Conn.. Leclanche Zincs. 
Old style of rod with new connection. 

_B. W. Payne & Sons, Corning, N. Y. 
Single and Doubic Valve Automatic Engine. 
for catalogue. 

BerGman & Co., New York. The Bergman and 
Haid Battery for Telephone ard Telegraph pur- 
poses. Send for circular. 

Boutton Caron Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BROWNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evecrric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

BurraLo Exvectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

ButLer Harp Rupser Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

C. H. Moorse & Co., Washington, D.C. 
of American and Foreign Patents. 

’. P. Wuitney, New York. General 
Agent of the Detroit Iron Tower Company. 
and Arches, for Park and Street Lighting. 

CHARLES WILLIAMS, Jr., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CuROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

CONNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

Detroit Etectric Company, Detroit, Mich., white 
oak Pins and Brackets. 

D. VAN Nostranb, New York. 
Send for circular. 

F. E. Kinsman & Co.. New York. Imported and 
Experimental Apparatus, Geisler Tubes, Motors, 
Coils, Lanteras, ete. 

Harvey, STAFFORD & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 


New York. 


The Payne 
Send 


Solicitors 


Eastern 
Towers 


Steel for 


Ithaca, N. Y. 


Electrical 


Scientific Books. 


H. M. Raynon, New York. Platinum for all 
purposes. 
Hotmes, Bootn & Haypens, New York. Fire- 


proof Electric Light Wire, Patent “* KK” Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. 
Electric Machines. 

J. O. Sumas, Cincinnati, O. 
bought and sold. 

JaRVIS ENGINEERING ComPANY. Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both | 
gas and electric light. 

Monakcu ELEctric Company, New York. Electric 
Motors, Dynamo Machines, etc. 

NATIONAL E.Lectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New ENGLAND Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. 
graver. | 

Paine & Lapp, Washington, D. C. Attorneys in | 
Patent Causes, and Solicitors of Patents. 

PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & CartTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PuosPHor Bronze SMELTING .Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Royce & MAREAN, Washington, D.C. Dealers in 
Electrical apparatus, Telegraph and Telephone sup- 
plies. 

RuHovE IsLAND TELEPHONE & ELEctTRICc Co., Provi- 
dence, R. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 

SCHLEICHER, Scuumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

Tue FREEMAN & RoE ELEctTRICAL SuPPLy CoMPANY, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 

Swan_ INCANDESCENT Exectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 


Dynamo 


Telephone Stocks 





Designer and En- | 





Tue Ansonia Brass AND Copper Co., New York 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bisnop Gutta Percua Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P: Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

Tue Butter Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALExanDER, Washington, D. C., Solicitor 
and Counselor in Patent cases. 

Tuomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

Tue ELectricat Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

Unitep States Evectric Lieut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WeEsTERN Evectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Coriiss Steam Engines and Light and Heavy Cast- 
ings. 

W. R. Pore & Co., Baltimore, Md. 
Telephone, and Electric Lizht supplies. 
of everything, and at lowest prices. 

Witu1AM Kunz, Toledo, O. Patent Portable and 
Adjustable Cross-Arm Holder. 


FOR SALE. 


Two-thirds interest in a Telephone 


Telegraph, 
The best 





Company, operated under license of 
Mexican Telephone Company, using 


Bell and Blake Instruments, with fifty 
years’ concession; now paying $200 per 
month net, and can be developed to 
pay $500 in short time with good man- 
agement. An excellent opportunity for 
permanent investment. Will now pay 
sixteen per cent. on required purchase 
money. Address STOCKHOLDER, 
eare Electrical Review. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. C. 


CORNER Gth and F STREETS: 
‘ELECTRICAL CASES A SPECIALTY. 


Neatly-bound volumes (half-yearly) of the 
ELECTRICAL ReEytew will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELecTrIcAL Re- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York. N. Y. 


Any of our readers having copies of the 
old Review of the TELEGRAPH AND TELE- 
PHONE, dated March 15th, 1882 (No. 3), not 
specially needed by them, will confer a great 
favor upon us by sending them to this office, 
for which we will remit twenty-five cents per 
copy. DELANO & COMPANY, 

23 Park Row, New York. 














Box 3,329. 





MANUFACTURER OF SUPERIOR 












splendid 
carbon for 
summer light- 
ing that will last 
from 6 to 8 hours, 
for $15.00 a thousand. 
Write to us for prices 
and samples, giving the 
system used, before making 
any contract for carbons at any 
price. 


1590 to 1620 Niagara Street, 
BUFFALO, N. Y. 





A 12 PER CENT. 


INVESTMENT. 


The attention of careful investors is called to the 


PREFERRED STOCK 


—OF THE— 


AMERICAN 


Heel & {imma tne 
COMPANY, - 


Of which the directors offer 


10,000 SHARES AT PAR, 


$10.00 PER SHARE. 


During its active history of less than a year and 
a half, this Company has established electric light- 
ing stations for city and commercial lighting. in 
Boston, Lowell, Worcester, Fitchburg, East Boston, 
Revere Beach, and Cottage ( ity, Mass.; Providence. 
R. 1.; Hartford, Conn.; Portland, Ola Orchard, and 
Lewiston, Me.; a ag Se ape Peterboro’, Brock- 
ville, and St. John, Canada, all of which are in suc 
cessful operation, and in nearly all cases when com 
petition has been met, the sub-companies estab 
lished by this company have succeeded in securing 
the entire business of the rival systems. 

During this time the Company has paid 
from earnings its regular semi-annual divi- 
dends of 4 per cent., and two extra 2 per 
cent. semi-annual dividends, besides plac- 
ing the sum of $136,343.04 to surplus ac- 
count, thus making it at the present timea 
sound 12 per cent. investment stock. 

Recently the Company has secured control of a 
widely increased area of territory, embracing near 
ly all of the United States east of the Mississippi 
River, and contracts for machinery and supplies 
have been made at far more favorable figures than 
ever belore. 

This arrangement guarantees dividends at least 
as large as those paid hitherto, and as additional 
capital is required to carry the work in the newly 
acquired territory, the directors have decided to 
offer to the public 


$100,000 of the Preferred Treasury Stock. 


This Stock will be sold at Par, $10 
per Share, in lots to suit purchasers. 





Payment may be made at once, or if 
preferred, by installments, as follows: 

One-fourth Cash. 

One-fourth in One Month. 

One-fourth in Two Months. 

One-fourth in Three Months from 
date of subscription. 

For further information, please call at the Com- 
pany’s office, 197 Congress Street, Boston, 
or address if 

EDWARD H. GOFF, President. 

P. 8.—Subscriptions to the new stock can be sent 
direct to tbe Company’s Office, or if more convenient 
may be sent through any of the following banks and 
banking houses, viz.:— 

Henry C. Cranston & Co., Bankers, Providence. 

H. 8. Coiiins & Co., Bankers, Collinsville, Conn. 

Cc. B. Wuitine & Co, Bankers, Worcester, Mass. 

Unirep States Bank, Hartford, Conn. 

APPLETON NATIONAL BANK, Lowell, Mass. 


SPECIAL NOTICE. 


At a meeting of the Executive Com- 
mittee of the American Electric and 
Tiluminating Co. held to-day, it was re- 
solved that all orders and applications 
which have been filed with the Trea- 
surer for the Preferred Treasury Stock 
of this Company at par (as advertised 
above, must be completed by the pay- 
ment of the first installment on or be- 
fore Thursday, July 10, 1884, and that 
no subscriptions at par be received 
after that date. 


EDWARD H. GOFF, 
SILAS GURNEY, 
LOREN N. DOWNS, 


197 Conarzss Sr., 


Executive 
Committee. 


‘Boston, June 25, 1884. 
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TH BUTLER HARD RUDDER Cl., 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, es = 
Sheets, Rods, Tubing, etc., MITCHELL, VANCE & C0.,| 








ELECTRICAL SUPPLIES GAS PINT RE—<= 
sane Mook recor === ANDPACTORERS, 


Window Tubes with Heads, 


Key Knobs, Switch Handles, f 
m of Incandescent Electric Lighting, also Com 
Plug Handles, Lamp Switch Handles, Sootee Fixtures for both Gas and Electric “Light ht. 
Battery Syringes, etc., etc. Estimates and designs furnished upon application. 


Specialties of any PRACTICABLE CHARACTER mado to order. 836 & 838 BROADWAY, 
| NEW YORK. © 
CLEVELAND, 


THE BRUSH ELECTRIC C0,,“222 


The Sole Manufacturers under all the Patents of | 
| 


























CHAS. F. BRUSH for i i achines. 
ELECTRIC LIGHTING, STORAGE BATTERIES, ETC. nn See eng 


We furnish the only complete and PERFECT —— -_—— 
No. | No. of 














SYSTEM of electric lighting. No. of Herse | 
THE BEST DYNAMO MACHINES. Meh. 2,000. P. 1,200 cp. Required sista 
THE BEST ARC LAMPS. | 2{ 1 | 114 | $390.00 
, : 2 | 9 11 | 300.00 
The Only Fractical Storage Batteries }3 | 2 | 5 | 8 | 415.00 
: = | b; 3 ; 5. 
} d | ] 565 
The Purest and Bost Carbon, & 4 * | 4 | 4 | 363.00 
Our prices are the lowest, our factory the largestand | 5 10 8 900.00) | 
our business the most extensive in the world to-day. 5 | 15 8 | 900. 00) 
Price, Single Lamps $50.00, Double Lamps $60.00. | & | °0 | , | 24 1,300.00 
SEND FOR DETAILS. | 9 30 iia 22 2,000.00 | 
; R cLE |? 45 | 22 2,009.00) | 





No. 104 EUCLID AVE., CLEVELAND, OHIO. 








INCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT (0. 


OWNERS OF THE 
SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
R53 Broadway. Cor. 14th Street, New York 





Have added a department for the shentesteds f DETROIT. MiIicxz. 
Electroliers and other fixtures adaptable to any 


QO H. M. RAYNOR, 
< No. 25 Bond Street, 
New Yerk. 


EsTABLISHED 
1859. 










WHITE OAK PINS 2 
- BRACKETS, 


Of Our Own Manufacture. 


Correspondence and Inspection solicited. 


DETROIT ELECTRICAL C0. 


Cor. Seventh & Woodbridge Sts., 





All Forms 
ALL PURPOSES, 


Wholesale and Retai! 


THE 


ATIONAL (= 














Telephone Stocks 


BOUGHT AND SOLD BY 


J 0 SHIRAS. No. 11 West Third “ | 
. 9 


Cincinnati, 0. 





LETTER FILE, 


Patented and Manufactured by 


0. C. MACKENZIE, 


Successor to CULVER, PAGE, HOYNE & C0., 


186 and 188 Fifth Avenue, - Ohicago. 


320 and 322 Broadway, - New York. 
SEND FOR ILLUSTRATED CATALOGUE. 








Tue Muitary Tevecrapn 


DURING THE OIVIL WAR. 


BY WILLIAM R. PLUM, LL.B. 





TESTIMONIALS. 





Two Volumes, Cloth, Illustrated, $5.00 

® We are much pleased with your letter file and 

DELANO & COMPANY, Publishers, can recommend it as a very useful article. 

No. 23 PARK ROW, SEMON, BACHE & CO., New York. 
We do not hesitate to say it is the best Cabinet 
P. O. Box 3329. NEW YORE: | Letter File made, and can recommend the came to 
any and all business houses It is the * boss.” 

GEO. D. BARNARD & ©O., Sr. Louts, Mo. 


T. H. ALEXANDER, 


Solicitor and Counsellor in Patent Canes, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 

| Twenty-three Years’ Practice. 


pert examinations and opinions, relating to 
| infringements, Validity aud Scope of Patents, C: 
veats, Designs, Trade-Marks, European and ©: an- 
adian Patents. For information on Patent matters, | 
send stamp for my ** IIINSS TO INVENTORS.”’ 


PAINE & ADD, 


A LBERT_E. PAINE, Late Pomutectonee of 
Patents. STORY B. 

| Attorneys in Patent yn 

And Solicitors of Patents, 

| WASHINGTON, D.C 








THE CLARK 
INSULATED ELECTRIC 
WIRE COMPANY, 


LIMITED. 


Rubber : Braided Wire. 


BRAIDED on ARMORED CABLES 
of every descripton for 
‘Telegraph, Telephone, Electric Light and 
| Signal Work. 














Bargains in IMPORTED scientific and 
Experimental Apparatus, GEISLER 
TUBES, MOTORS, COILS, LANTERNS, 
&c., &c., Carbons for all kinds of Elec-| 
| tric Light. 


| F.E.KINSMAN & CO, | J. CHESTER WILSON, Gen’l Manager. 


|145 Broadway, - New York. | 








Send for Prices. 


419 WALNUT ST., PHILADELPHIA. 





Tht “MORSE” LEARNERS’ INSTRUMENT THE BEST, 





Price $3. 75 | 


complete with Battery, Book of es 
struction, Wire, Chemicals and all 
neqeeuiny materials for operating. 

















‘Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 
Cell of battery Complete........cccc.ccesceccscccccccceccccecos. seeteccescoesvcce orecsccesesewssesesses eee - 
‘“‘ Morse Learners’ Instrument without battery, sent by mail........+.+-+e-erreertreet cece ceeeeee eet cees . \ / j .— : 
( Battery cannot be sent by mail.) (, é Z = 





: “Morse ” Instrument alone, without battery. Sc ediemeules pao dad Ceueeeesesdiebeneter wae speeereseepeneoneen $3.00 
} 
| 
| 
| 
| 





{™ Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 


[= We will in every case refund any remittance made us for these < “= 
goods, if they arc not faund to be entirely satisfactory. 


You are sure of ott the BEST THAT IS MADE 


if you select the * MORSE.” 
The 66 Mors e 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 








IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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tvison. Blakeman, Taylor & Co., N. Y. 


Pmt Blue Black, and 

ing, all of superior” qua- 

et Special ex- 

ia ce in fhe Escentials of 

nidity, Color =e Due 
rability. Circulars free, 








These carbons are made of the 
BEST MATERIALS, 
ond with the latest improved machinery, of any | 
roar uired degree of hardness, and can be | 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4% inch 
to 1 inch in diameter, varying by sixteenths 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such wou:d do well 
to use the 

BOULTON PLATES. 


Special attention is given to the manufacture of 
all sizes to order. | 
Price Lists and full information furnished on ap- 

plication. 


BOULTON GARBON WORKS, 


PAYNE AVENUE, | 


PATENT . 
Spring Connection. | 


~ WOOD "ZING "| 
NEW STYLE sie 














Old Style Rod with New Connection. 
MANUFACTURED BY 


A. M. YOUNC, 


WATERBURY, CONN. 
FOR SALE BY 





CLEVELAND, 0. Western Electric Co. | 


LECLANCHE ZINCS. 


WA, HOC TPAPORARH KATA, Tae 


| HUGO KAYSER, 


Manufacturer of 
—<aemet \F 
IN FIRST CLASS sive AND WITHD 


2 
ee eo Electrical lnstraments 








ETN CEA LIGHT MACHINERY. 
23 PARI SROW NEW YORK? . 


RSPERIMENTAL WORK and MODELS 


A SPECIALTY. 
12 ELM STREET, NEW YORK, 


Bet. Duane and Reade Streets. 


A. C. NORTHROP, 


Waterbury, Conn. 


Iron aud Brass Machine Serews 


ZINO IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
Parts for Telegraph and Telephone Instrument 
«AANUFACTURED FROM 


Iron, Brass, Steel, or Zins. 





FOR SAL 


LiCTRit * “Ths hin’ 





LOCOMOTIVE, 


First introduced at the 


National Exposition of Railway Appliances, 


HELD AT CHICAGO IN 1883. 





20,000 passengers carried in TEN DAYS. 
Successfully Operated at 


‘THE SOUTHERN EXPOSITION 


IN LOUISVILLE, KY. 


Also 


| For terms and particulars address 


_ FRANK B. RAE, 


18 Broadway, New York, Opportunity to Estimate on patented articles 


from Sheet Metal. Rod or Brass Castings, respect- 





THE THOMSON-HOUSTON ELECTRIC CO, 


Principal Office, 131 Devonshire .St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of ELeorrio Aro Lieuts the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus i 
more economical, efficient and safe, more easily managed, and less liable to derangement thai 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for th 
best system of arc lighting, and the best Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive test 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will b 


sent on application. 





‘2 a on 


American Bell Telephone Go. 


WM. II. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
President. Gen’l Manager. Treasurer. 
GROUND LINE 


This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish ielewhores to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Ex- 
change, wren their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly Surnished on application to the 
Company at tts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 








ew 

PRORERT af 
gh ats 
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fully solicited. 
| 
} 
| 


BOSTON ELECTRIC CO.. 


| 650 WASHINGTON ST., BOSTON, MASs., 
Electrical Apparatus, Hotel 
Annunciators, Electric Bells, 
Burglar Alarms, Electric Light 
and Telephone Supplies, and 
Electric Gas Lighting Devices. 








AUTOMATIC GAS LIGHTER. PROVED 
Practical in every particular and perfectly Cc IRCULA RBAS EE 
reliable. Price, $1.7 





New Enaccanp Butt Co. 


ae Ci, Ee. I. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire 


| 
dh "| SINGLE AND wu WINDER 


Bir of ety deserption, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 













A SPECIALTY. 
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The Coe Brass Mi C0 


MANUFACTURERS OF 


BRASS, 
Copper « German Silver 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valre ap Engine, 








Will gua per cent, better regulation wit! 
our single slide valve automatic engine than can be at 
tained by any other engine in the market. Fi: 
sale by E. P. Hampon & Co., 36 Cortlandt St., N Y 
Hill, Clark & Co., Boston, Mass. Wr'te for C freuli 
No. 36. B.W. P ayne & Sons. Box 1450,Corning,N.Y 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


CHROME STEEL WORKS, | 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor, 





CHARLES WILLIAMS, a 


[Established 1856.) 


Nos. 109-115 COURT ST., BOSTON, MASS, | 


——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


Bela I TBLEFHONE 00. = 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIG BELLS, 
DISTRICT ame 


AND 


Annunciators, &c. 


Telegraph and Electrical 
Instruments, 
Insulators, 








JARVIS ENGINEERING CO... 


BOSTON- 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coal, 
Screenings or Slack without a 
blower. Send for Circulars. 


ELECTRICAL REVIEW. 











The Buckeye Automatic Cut-Off Engine 






Trade Oirculars and CONTRACTS 
practical treatise on Steam PROMPTLY 







Engineering free by mail. EXECUTED. : 


T.rese wad are carefully constructed for heavy and contiiuous duty at medium or r high rotative 
speeds. Highest attainable economy in consumption of steat, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 








S DETROIT IRON TOWER (.< 
Towersss=Arches 








Switches for Exchanges, | 


Batteries, Wire, | 
and Telephone 
Supplies of every description. 

| 


_ Pau ; hoo FOR PARK AND STREET LIGHTING 
| CROSS ARM HOLDER. The sure means by which Illuminating is thie 


| No more weakening of poles by cutting betier and cheaper than by gas. 
gains or mortising. Can be attached One tower will supersede several hundred gas 
to any pole and changed when lights, by the use of three to six 2000 candle power 
desired, Hundreds of these lights at 125 to 175 feet high. Of the many in 
Holders now in use, use, not one has failed to give satisfaction, nor 
Recommended by practicable line build= have they been injured by the fiercest storms. 
ers. For information and circulars, They are of many styles and highly ornamental 





WM. KLINE, Supt. Teles,  § C. P. WHITNEY, cxtrrecn. 
853 BROADWAY, a. Y. 


TOLEDO, Oo. 


MOH EN sm KC o. 


= 
WY 


© Deano Ele Irie jachines, 


tehbure 


= BISHOP & CO., 


IMPORTERS OF DIAMONDS, 





| 
| 
| 





PLATINUM 


|For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 





CULMINATION OF THE SERIES! 
212TH. 


|CINCINNATI- 


INDUSTRIAL 


EXPOSITION 


Opens Sept. 3rd—Closes Oct. 4th. 





P 

















A WONDERFUL DISPLAY OF 


Manufactures-Arts-Inventions-Products 


OPEN TO THE 


COMPETITION OF THE WORLD. 
Admission 26 Cents. 


Exhibitors from wery State in the Union 
and Foreign Countrie 
o charge for apace or steam power, 
Special arrangements made for transpor- 
tation of exhibits at.d visitors. For full 


particulars, address, J, F. WALYON, Sec’y. 








ESTABLISHED 1864, 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 


With Harris’ Patented Improvements 
ALSO 
Light and Heavy Iron Castings 


PROVIDENCE, R. 1. 


Send for copy ** Engineers’ and Steam 
Osers? Manual,” by John W, Hill, M, E. 


*rice, $1.25. 
CAS 


0 TT 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all Expense Ceases, 
ox Works without 
. boiler, steam, coal, 
\. ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
mad - og ay mae bin: 

r Te 
and Telephone as well as Lightin’ purposes. — 
Built in Sizes of 1,2, 4, 7,10, 15.25 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila, ¢ 
Branch Office; 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


(Insulated and Bare. 

















. Pls. Bronse si 


Combines High Electrical C gatnetietiy and Resist: 
ance to Corrosion with Lightness and Tenacity. 


standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


The Phonphor-BronzeSming Cini, 


’ 612 ARCH ST., PHILADELPHIA, PA.‘ 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Solo Manufacturers of Phosphor-Bronze in the United States. 








ESTABLISHED 1837. No, 33 MAIDEN LANE. NEW YORE. 


J. H. LONGSTREET, 


No. 9 Barclay Street, New York, 


Manufacturer and Dealer ‘n 


TELEGRAPH <NSTRUMENTS, 
Telephon. and Telegraph Supplies 


—-OF EV«c<RY DESCRIPTION.— 


ANNUNCICATORS AND BURGLAR ALARM APPAR- 
ATUS, BATTERIES AND BATTERY MATERIAL. 


Telegraph Instruments for Railroad Use a Specialty. 
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A NEW AND SUBSTANTIAL 


BUSINESS INDUSTRY. 


Large Profits to First-class 
Business Men. 








The Thomson-Houston Are and Incandescent | 
System of Electric Lighting is universally acknowl- | 
esuee sae the most perfect and economical ever | 
invented. | 


Local Companies cannot afford 
to use any other. 


Companies now using this system are making 
large profits on their investments. | 
Complete Central Lighting Stations for City and | 
Commercial Lighting, with Boilers, Injectors, Heat- | 
ers, Armington & Sims’ high speed Engines and | 
Wire lines, will be contracted for and constructed 
by the American Electric and Illuminating Co., 197 
Congress Street, Boston, Mass., in any city or town | 


in the United States where exclusive territory has 
not already been ceded. 

To active and responsible business men, who can 
command a portion of the necessary capital to 
build central stations and secure business for same, 
this Company will furnish the remaining capital 
upon hberal terms. Address 


EDWARD H. GOFF, President. | 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone,Telepraph 


And Electrical Instruments and Supplies. | 








Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 





The Fitch Chlorine Battery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, ete. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most expert 
telegraphers in the country Price by mail, $3 00. 

The Original Giant Sounder, price $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


{14 SOUTH 2d ST., PHILADELPHIA, PA. 


Anica Elerical Works 






MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 

OFFICE AND FACTORY: 

No. 67 STEWART STREET, 
PROVIDENCE, R. I. 

EUGENE F., PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician, 


SPIRAL 
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THE 


Law Battery. 


o> 








| —-"‘ World and the CHEAPEST. 


Combines all the advantages of the best of the 

others, Without any of their disadvantages, 
Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 





TELEPHONE 








WIRE. 
For Long & Shor Distance Telephone 


Patents allowed April 24, July 25, 1883. 





American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BOSTON. MASS. 





LINE LINE. __ 


= ——— 





(Success 


$4, to $6, 





Viaduct Manufacturin 


g Co. 
OF BALTIMORE. 
ors to late firm of Davis & Warts.) 
A. G DAVIS, President, 





ELECTRICAL GOODS OF EVERY DESCRIPTION, 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 


each. Discount on larae lots. 


LECLANCHE 





| 


| 








| 'ricm Battery, Complete. Size of Jar, 6x4} inches. 


THE CREAT 


‘TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


OVER 600,000 CELLS NOW IN USE IN THE UNITED STATIS 
AND 1,000,060 IN EUROPE. 
ADOPTED BY ALL THE 

a 
Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 


NOST ECONOMICAL. 
Beware of Infringements and Cheap Imitations, 


LECLANCHE BATTERY CO, 


149 W. 18th St., N. Y., or 
L. G. FILLOTSON & €0., 5 & ¥ Dey St., N. Y. 








THE ELECTRIC 


STORAGE AND LIGHT G0. 
95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 

OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Electrica Enurgy Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 


AND CONNECTICUT 





WANTED. 


A first-class man wants situation 
with Telephone Co., fifteen years 
electrical experience including 
five years in Telephone, Inventor 
of new telephone and exchange 
system, PRACTICAL, 


Care of Electrical Review. 


WANTED. 

An_ Electrician who under- 
stands the business wants a po- 
sition with Electric Light Com- 
pany. Excellent references. 


Address, 
ELECTRICIAN, 


Care Electrical Review, N. Y. 





53 Broadway, N.Y. 
DEALERS IN 


Electric Motors, Dynamos and 
Electric Light Machines, 
TELZGRAPH and TELEPHONE 
APPLIANCES 
OF EVERY DESCRIPTION, 


@ Learners Instruments & Alarms 


Sole Agents for 

4 The “ Excelsior” Electric 
7 Call Bell - $1.75 
4 The **Toy” Tele hone, 1.00 
The Freeman & Roe Hotel 
Annunciator. 
=~ Furnish Estimates for and 
: promotly executeall Electric 

ork for Architects, etc. Send 
for Circulars, Correspondence 
solicited. 


THE FREEMAN & ROE ELECTRICAL SUPPLY C0, 





|The BEST Open Cirenit Battery in the 





THE BERGMANN &. HAD BATTERY 


» Cireuit Battery 
in the World. 
Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator. 
Burglar Alarm, and all 
open circuit work. 


Price (complete) $1.20. 
Liberal discount to 
dealers. 









&: Send for descriptive Cir- 
a= cularand oe List. 


BERGMANN & CO. 
Electrical Works, 
292, 204, 206 & 298 

AVENUE B, . 
NEW YORK, N. ¥. 





Oct. 16, 1883. 
Par’D {oor £0, 1803, 


CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Entrance Examinations Begin at 9 A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 








C. H. MOORE & C0., 


SOLICITORS OF 


American and Foreign Patents, 
ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given prompt attention. Ad- 
dress Lock Box 490, Washington, D. C. 





NOW READY. 











Electrical Measurement 





The Galvanometer and 
Its_Uses. 








BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large cleat 
type, and fully Illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD'S 
" Electrical Measurement 3 Galranumeter,” 


It is the only book which EX: LAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica’ 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, ane 
especially without “ doing” sums in algebra. 





. PUBLISHED BY 


J. K. BUNNELL & CO. © 


{12 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE S54” 
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THE TRENTON IRON a, 


MANU. or RERS OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


NPELEGRAPH AND SICELEPHONE TilNES, 


WORKS AND OFFICE AT 


TRENTON, NEW 


NEW YORK OFFICE: 


COOPER, HEWITT & C0., 17 Burling Slip. | 


PHILADELPHIA OFFICE: 


21 NORTH FOURTH STREET. 


JERSEY. 





| 
| 
| 
| 


BROW NLEE & 60. 


DETROIT, MICH. 


DEALERS IN 


Calar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 








OAK and LOCUST PINS. 
SEND FOR PRICE LIST. | 
t= We defy competition in price or quality. ag 


Please mention this paper. 





HANDSOME PO LES& DURABLE, 





‘The Bishop Gutta-Percha| 


WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 


| Subterranean Telegraph Cables, 


Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
| Telephone (Lead-Covered) Cables, 


xs used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 

R ded by the E and South American 
Governments. 
Lead-Covered Cables, 

For Canal and Streamlet Crossings. 
Gutta-Percha Office Wey, Senting and Connecting 

re, 
For Subaqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 
Magnet Wire, Telephone Flexible ~— Flexible 





' Elevator Cables, Electric Coetoge, = urglar- -Alarm 
4 


and Annunciator Wire, Electric re, Cord- 
age and Cables, Lead-Covered Wire, and every 


| de scription of pure Gutta-Percha me, Gutta- 


Percha Sheet, for Cable Splices; G. P. Chemical 


Vessels for Acids, etc. 


Fee nts for Reception of of Orders and Sale of Goods: 
.. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HE ATON, 503 Chestnut St., Phila. 





Thirty-three years’ experience has taught us that 


—= | neither the electrical nor mechanical qualities of 
= | either Gutta-Percha or Copper deteriorate by long 





——_— | 


CANADIAN CEDAR POLES, the best 
in use3 live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo. | 
Black Rock or Suspension Bridge, N.X. | 
Cheap for spot Cash. Address, 

HARVEY.STAFFORD ‘& CO., 


ACTON, Ont,, Canada. | 
| 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Tlotel, \YASHINCTON, D. C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 ¢ STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Corner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWE3T PRICES 








= | working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 


which these conditions were fulfilled.— Zxtract from 
| Report on Cables, by Willoughby Smith. 
MANUFACTURED BY 


The Bishop Gutta~Percha Works. 
| Address all communications to 


W. W. MARKS, Superintendent, 
420, 422, 424 £426 East 25th St., N. ¥. 
= AT THE WORKS. 


Rhode Island 
‘Telephone and 


Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saleiy Appliane, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 























HENRY HOWARD, President. 
C. WARD, Treas 


a. AW. Dux XBURY, See’; 


and Gen. Manager. 
F. uM. XBURY, See’y and Gr seagen. 





FRANK F. BULLARD, 


Cen’! Manager. 





s. W. FRENCH, 
President. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETT 


Galvanized STEEL, 


AND 


WwW. Cc. DEWEY, 


Treasurer. 








HARD-DRAWN COPPER 


Telegraph : Telephone Wire. 


UNSURPASSED IN 


QUALITY of MATERIAL, FINISH and CONDUCTIVITY. 


THE GALVANIZED IRON AND STEEL WIRE MANUFACTURED BY THIS COMPANY HAS 
ACHIEVED FOR ITSELF AN ENVIABLE REPUTATION FOR EXCELLENCE AMONG TELEPHONE 
AND TELEGRAPH COMPANIES WHO ARE USING IT EXTENSIVELY, AND BY WHOM IT Is 
UNIVERSALLY APPROVED. WE ARE NOW PREPARED TO SUPPLY HARD-DRAWN 
COPPER WIRE MADE FROM THE BE>T LAKE SUPERIOR COPPER WITHOUT ALLOY 
BY A PROCESS LATELY DISCOVERED WHICH WE CONTROL. THIS WIRE IS THE EQUAL, 
IF NOT THE SUPERIOR OF ANYTHING IN THE MARKET. ORDERS, PROMPTLY AND CARE- 
FULLY ATTENDED TO. SEND FOR QUOTATIONS. 


NEW YORK OFFICE, - 15 COURTLANDT ST. 


FRANK B. KNIGHT, GENERAL AGENT. 





THE WALLA 





- The ELECTRICAL 





THE 


United States Electric Lighting C0. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Are and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, Treas. 


TRUSTEES: 


George W. Hebard, Pres. 


Marcellus Hartley, Edward Weston, Henry B. Hyde, Anson Phelps Stokes, 
Walter T. Hatch, John A. Stewart, Charles R. Flint, Henry Day, 
Robert B. Minturn, Louis Fitzgerald, George W. Hebard, Leonard E. Curtis, 


Thomas H. Hubbard. 
&&” SEND FOR CATALOGUE. gy 





Perfect Automatic Reguiation in both Systems. 








HLECTRICAL RHVINW - 





este Electri¢ Company. 








aa megs 4 


(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 


Telephones, 








Hotel and House Annunciators, Burglar Alarms and Call-Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, | 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


UNDERGROUND AND AERIAL CABLES. 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 
KERITE INSULATED 


A -- CG -- DAY (tit mesure 
WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-[nduction Kerite Telephone Gables, 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 


FOR ‘* EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.”’ 





MANUFACTURER OF 





GENERAL AGENT: 


CLARK B, HOTCHKISS,—120 BROADWAY, NEW YORK, 
THE BAXTER ELECTRIC LIGHT 


Is prepared to negotiate for New 
humans Comgeete. 





Loe BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 


Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 








‘roe Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. ; = 
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THE ANSONIA BRASS & COPPER CO. 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 


| PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


Patented Paragon Line Wire—Fire Proof, Water Proof, 
“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
&ec., Zine Rods, Battery Copper, &c., 
WAREROOMS : 


(19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 





) HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


HARD DRAWN COPPER LINE WIRE 


FOR TELEGRAPH and TELEPHONE. 


ELECTRIC LIGHT WIRE, 


Magnet Wire, Patent “K K” Copper and Iron Wire, 
Red and White Iron Line Wire. 
NEW YORK, BOSTON AND PHILADELPHIA. 


FACTORIES, WATERBURY, CONN. 








BRD GEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4"> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a ak 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


AUTOMATIC 
QUICK ACTING ENGINE. 
SELLING “AGENTS $ 

JARVIS ENGINEERING 00., 
61 Oliver St., Boston. 
POND ENGINEERING 00., 
St. Louis, 
J. F. RANDALL, 
Warren, Ohio. 
JOHN RB. MARELE, 
Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T, W. ANDERSON, 
Houston, Texas. 


MIJNSSEN & 00., 


Amsterdam, Holland. 


M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 





Mo. 











THE ELECTRICAL SUPPLY CO. 


Insulated Wire 


OF EVERY DESCRIPTION, 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA, 





TELEPHONE, AND 
TELEGRAPH SUPPLIES. 





Warehouse: 17 DEY ST., NEW YORK, 





